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INTRODUCTION 

PRELIMINARY REPORT 

REMEDIAL INVESTIGATION PART 1 

Metcalf & Eddy prepared this Remedial Investigation (RI) Part 1 

preliminary report at the request of the u.s. Environmental 

Protection Agency (USEPA), to assess conditions at the Montrose 

hazardous waste site. This work was performed under subcontract 

to GCA/Technology Division, under USEPA Contract No. 68-01-6769, 

USEPA Work Assignment No. 84-299. 

This report summarizes soil and groundwater sampling investi­

gations that were performed in accordance ·with the RI/FS Final 

Work Plan (October 1984). Preliminary results obtained by other 

agencies and Montrose Chemical Corporation are also presented. 

Conclusions and recommend~tions made in this report will provide 

a basis for the Part 2 field program sampling strategy. 

The main objectives of the Part 1 field program are to determine 

(1) the extent of soil contamination; <a> if contaminants from 

the Montrose site have moved down throuqh the unsaturated soil 

zone to the groundwater system; and, if so (3) to ascertain the 

direction of groundwater flow, the existence and significance of 

perched groundwater, and to assess whether it merges with the 

underlyinc;l aouifers. Potential contaminant sources, pathways, 

and receptors are identified and discussed. 

A list of chemicals targeted for further investic;1ation in the 

next phase of work will be generated from this report. The 

criteria used _to identify chemicals of concern include 

(1) chemicals found in site soil and water which may have 

oriainated from industrial practices carriPo out on the property, 
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INTRODUCTION 

PRELIMINARY REPORT 

REMEDIAL INVESTIGATION PART 1 

') 

Metcalf & Eddy prepared this Remedial Investigation (RI) -Part 1 

preliminary report at the request of the u.s. Environmental 

Protection Agency (USEPA), to assess conditions at the Montrose 

hazardous waste site. This work was performed under subcontract 

to GCA/Technology Division, under USEPA Contract No. 68-01-6769, 

USEPA Work Assignment No. 84-299. 

This report summarizes soil and groundwater sampling investi­

gations that were performed in accordance with the Ri/FS Final 

Work Plan (October 1984). Preliminary results obtained by other 

agencies and Montrose Chemical Corporation are also presented. 

Conclusions and recommendations made in this report will provide 

a basis for the Part 2 field program sampling strategy. 

The main objectives of the Part 1 field program are to determine 

(1) the extent of soil contamination: (2) if contaminants from 

the Montrose site have moved down throuqh the unsaturated soil 

zone to the groundwater system: and, if so (3) to ascertain the 

direction of groundwater flow, the existence and significance of 

perched groundwater, and to assess whether it merges with the 

underlyinq aquifers. Potential contaminant ~ources, pathways, 

and receptors are identified and discussed. 

A list of chemicals targeted for further investiqation in the 

next phase of work will be generated from this report. The 

criteria used to identify chemicrtls of concern include 

(1) chemicals found in site soil and water which may have 

oriqinated from industrial practices carriPd nut on the property, 
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and (2) chemicals not expected to be found on the site but found 

at concentrations which exceed naturally occuring background 
levels. 

The scope of this report is to present and discuss results to 

date, to discuss chemical transport pathways, and to recommend 
additional investigation. Management alternatives and cleanup 
actions are not within the scope of this report and will be 

addressed later in the Feasibility Study. 

This report presents new field data gathered during the Part 1 
field program and reviews literature and other data gathered 
relevant to a hydrogeologic assessment of the site. Numerous 
local, state, and federal agencies were contacted to obtain data 
relevant to the hydrogeology and water quality of the Montrose 
site. Field work involved site reconnaissance and collection of 
samples from 17 soil borings, 12 groundwater samples, and 

2 offsite background soil samples. 

BACKGROUND 

Site Description 

The site used by Montrose Chemical Corporation from 1947 to 1982 

covers 13 acres along Normandie Avenue in Los Angeles, California 
(Figure 1). Prior to the removal of buildings in 1982, the site 
consisted of a large central processing area that included the 
main DDT processing building, a surface impoundment (waste 
recycling pond), cooling tower, storage areas, special products 
plant, and maintenance shop (Figure 2). The main offices, 
laboratory, warehouses, special products plant, and locker rooms 
were situated to the east of the site. The special products 

plant is shown in Montrose facility plans [52): however, it is 
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not known what materials were manufactured there. The western 

portion of the site was historically used as a storage area and 

machine shop and truck repair facilities. 

Aerial photographs available from 1938 through 1983 indicate 

various locations across the site used for stor~ge of unkno~n 

materials (either product and/or waste). Two possible waste pits 

west of the oil storage facility were also identified from aerial 

photographs. Four railway tracks existed onsite, two of which 

were abandoned between 1965 and 1974. Primary handling of DDT 

onsite was at the processing facility, the formulation and 

grindi~g plant, warehouses, and various storage areas. 

Wastewater inspections by the Los Angeles County Sanitation 

District (LACSD) in the 1970s-1980s also indicated high 

concentrations of DDT emanating from the men's and women's locker 

rooms situated north and south of the main offices [1). DDT 

concentrations in the sanitary sewer system at a location close 

to the site were attributed by LACSD to mop washwater and 

employees shaking dust from DDT-contaminated clothes in the 

locker rooms. However, this source of DDT is not part of the 

waste stream discharge generated directly by the process 

activities at the site. Waste stream discharge to the sanitary 

sewer ended in 1972: subsequently, process wastes were hauled 

offsite. 

The main surface impoundment onsite was located south of the 

processing plant (Figure 2) and was referred to as the waste 

settling and recycling pond. The pond was reported to be at 

least 30-ft deep, with an area of approximately 2,370 square 

feet, with a 10-ft freeboard around the perimeter. The recycling 

pond received contaminated process waste materials that over­

flowed from two underground waste storaqe tanks. Stormwater runoff 

from the process areas, and the formulating and grinding plant also 

flowed into this surface impoundment (see Fiaure 3) [53). 
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Prior to 1970, the pond was unlined and its contents were not 

prevented from leaking through to the underlying native sediments 

consisting of sandy silt to silty sand. The pond was lined in 

1970 and remained in use until the plant was closed in 1982. It 

is reported that closure of the pond includep removal of sludge 

and crushing of the "concrete" pond lining which was subsequently 

placed in large crushed concrete piles onsite (57]. 

\ 
I 

• I 
H1story and Site Activity 

From 1947 to 1972, DDT was manufactured at the site until it was 

banned from sale in the United States due to its persistence and 

toxic effects on wildlife. Manufacturing for use i~ third world 

countries continued at the site until 1982 when the site was 

closed and the main facilities were dismantled. Table 1 lists 

the chemicals used during the manufacturing process. Technical 

grade DDT is defined by its chemical composition as shown in 

Table 2. 

Table 1, RAW MATERIALS USED IN DDT MANUFACTURING PROCESSa 

Ammonium and sodium lignin sulfonates (Orzan) 
Amorphous silicon dioxide hydrated (Hi-Sil 233) 

Calcium silicate synthetic (Micro-Cel E) 
Calcium sulfate dihydrate (industrial ground gypsum) 

Chloral (trichloroethanal) 
Magnesium silicate hydrate (talc) 
Monochlorobenzene (MCB) 
Oleum- 65% (fuming sulfuric acid) 
Sodium-N-methyl-N-oleoyl taurate (Igepon T-77) 

Sulfonated lignin (Reax 45A) 
Sodium hydroxide - 50% solution 

a. Submitted to Cal1fornia Department of Health 

Services by Montrose Chemical Corporation, 
May 1981. 
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A USEPA investigation in 1982 found DDT in surface water runoff 

and sediments leaving the Montrose property. This resulted in 

issuance of simultaneous enforcement orders by USEPA and the 

California Regional Water Quality Control Board (CRWQCB) which 

required prevention of DDT discharge from the property, soil 

sampling, and remedial action. 

Montrose retained a consultant to perform an initial site 

investigation as a result of the enforcement orders. The sample 

results were not obtained under app~oved USEPA sampling and 

quality assurance plans and are only discussed here for 

comparison since no other data prior to regrading of the site are 

available. From June to August 1983, a total of 31 soil borings 

were made, with 103 samples analyzed for DDT and its 

metabolites. Montrose's letter report (2] indicated high concen­

trations of DDT on the west side of the site and at the former 

wastewater recycling impoundment. The State of California 

criterion for DDT as a hazardous waste is 1.0 mg/kg (parts per 

million). Montrose data (1983) demonstrat~d a range in DDT 

concentrations from 0.028 to 95,000 mg/kg (or parts per 

million). The results showed that the upper 3 feet of onsite 

soils contained 300 to 400 tons of DDT. This amount of DDT was 

calculated using average concentrations of DDT per unit volume of 

contaminated soil. Average concentrations of >1000 mg/kg, 

>500 mg/kg, and >100 mg/kg were used for each 1-ft depth interval 

(total depth 3ft). 

Montrose subsequently built a berm during the summer of 1983 

intended to prevent stormwater runoff from leaving the site, 

presented results of a soil sampling proqram, and submitted plans 

to install an asphalt cap over the entire site as part of their 

property redevelopment plan. USEPA reviewed the plans, received 

comments from state and local aqencies and the public, and founrl 

the plans to be unacceptable. The potential hazarrl posed hy this 
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site enabled the USEPA to propose Montrose for inclusion on the 

National Priority List. Federal procedures required 

implementation of a Remedial Investigation/Feasibility Study 

(RI/FS) in order to select a comprehensive remedial action. 

In April 1985, Montrose extensively graded and capped the site 

with asphalt in an effort to prevent surface runoff and vertical 

percolation. The site work probably redistributed concentrations 
! 

of onsite chemicals including DDT. Regrading activities involved 
\ 

the upper 3 feet of site soils which were redistributed to 

increase the elevation of new building pad locations. This 

project was neither authorized nor endorsed by USEPA. 

Five shallow groundwater monitoring wells were installed by 

Montrose during April 1985. The field program included drilling 

one deep soil boring (S-101) to a depth of 50 feet at the center 

of the former impoundment: the five wells were drilled to depth 

of 72 to 80 feet, and two rounds of groundwater samples ~ere 

taken. This effort also was not conducted under approved USEPA 

sampling and quality assurance plans. As split samples were not 

taken by USEPA nor any other agency, the validity of these 

results cannot be verified and the results are used only as an 

indication of contaminant distributions. 

The USEPA Remedial Investigation Part 1 field program commenced 

in June 1985 as the next step in the RI/FS process. Two rounds 

of groundwater samples were collected from the onsite wells 

installed by Montrose and nearby offsite wells. Soil samples 

from 17 locations onsite were taken based on a grid design 

proposed in the RI Final Work Plan (October 1984). Two 

additional control soil samples were taken from offsite locations 

to identify local background concentration values. The results 

of this Part 1 investigation are presented in this report. 
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Modifications to the Final Work Plan (October 1984) were made 

during the Part 1 field investigation. A total of 17 soil 

boreholes were drilled instead of 18 shown in the work plan~ this 

was because one borehole (240) was instead extended an additional 

10 feet to explore the proximity of the surface impoundment and 

high·vapor concentrations detected during drilling. Groundwater 

measurements were taken on four occasions during a 6-week period~ 

subsequent measurements have been the responsibility of Montrose 

Chemical Corporation. 

STUDY AREA CHARACTERISTICS 

Physiography 

The Montrose site is located in a po~tion of the coastal plain of 

Los Angeles County known as the West Coast Basin. The West Coast 

Basin is bounded on the north by the Ballona Escarpment, on the 

south by San Pedro Bay, on the west by Santa Monica Bay, and on 

the east by the Newport-Inglewood uplift (Figure 4). 

The Montrose site is situated within the Torrance Plain, a broad, 

flat floodplain deposited by low energy rivers and streams. 

These floodplain materials are approxiately 60-ft thick beneath 

Montrose. For reference, other physiographic provinces of the 

West Coast Basin which border the Torrance Plain are the Long 

Beach Plain, El Segundo Hills, Dominguez and Alamitos gaps, 

Baldwin Hills, Rosecrans Hills, Dominguez Hills, Signal Hill, and 

Palos Verdes Hills (7). 
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Climate 

The West Coast Basin receives a mild climate with an average 

annual precipitation of 12.1 inches (mean annual range: 3 to 29 

inches). More than 90% of annual precipitation occurs between 

the months of November and April. Mean annual temperature is 

63 °F, and average daily temperatures range from 55 to 70 °F. 

Average maximum summer temperatures are 75 °F: average minimum 

temperatures in winter are ~3 °F. Wind directions are typically 
I . 

westerly to west-southwestetly with west-southwesterly to west-

northwesterly winds prevailing during the months of July to 

December [54, 55]. Climatic effects are important in determining 

significance and rate of stormwater ruPoff as well as aerial 

distribution of wind-blown particles. 

Regional Geology 

The stratigraphy of the West Coast Basin consists of a basement 

complex of igneous and metamorphic rocks overlain by a sequence 

of marine sediment of Tertiary age and younger continental 

deposit of Quaternary age. A summary of the stratigraphy is 

presented in Table 3. 

Quaternary strata are represented by semiconsolidated and 

unconsolidated alluvial deposits of Pleistocene and Holocene a9e: 

these include the major water-bearing formations. Pleistocene 

formations make up the majority of Quaternary stratigraphy and 

contain most of the aquifers presently tapped by wells. 

The Pleistocene is generally divided into two formations: the 

older San Pedro Formation, which is composed of coarser 

materials, and the younger Lakewood Formation, which consists of 

relatively finer sediments. Each formation constitutes 

approximately half of the sediments deposited during the 
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Pleistocene. The San Pedro Formation consi~ts mainly of sand and 

gra·vel associated with deposits of silt a·nd clay. These 

sediments are up to 1,000-ft thick and were deposited under 

marine conditions. The Silverado Aquifer occurs within the sand 

and gravel units [6, 7]. 

Table 3. GENERALIZED STRATIGRAPHY [6, 7] 

Approx unate 
thtckness, 

Geoloy&c • e CeolQY_ic format ion I l, 21 It Ill t.&tholoytc description Ill ~uifer avsteoo 121 

Active sand dune 

Recent Alluvium o-tn Unconsoltc:Jated sand, Bellflover 
-1rave l, s 11 t, and clay Aquitard 
ol laQoonal and t luvhl 
ort1;un 

Local uncon torm 1 tv 

(Terrace cover """ o-~o Nonmar1ne, red brown sand Gage Aquif~r 
Palos Verdes sand) and silt. underlain by 

n~artne sand and oravel 
:>. .. 
~ Upper 
~ Pletstocene Lakewood Formation 

~ (Unnamed upver 0-400 Gravel, sand, silt, and 
~ 
0 Pletstocene deposits) clav of fluvial and marine 

origtn 

Local unconformtty 

L0111er ~an Pedro formdtton 0-1,000 Unconsolidated to Lynvood Aquifer 
Pletstocene consoltdated fiJrztvel, 

sand, s 1 lt, and clay 
(mar 1ne to fluvial orig-ln) Silverado A.qulle-r 

Local uncontormitv 

I~ 
Pl1ocene PlCO t'onnat ion U-l,tsOU Sern 1 consolidated aand, Undltferen~iated 

s ll t. cl.t:t and t1ne 
Qravel Cmar1nv or19inl 

!i-
I 

lllPoJ.andetal, l'lS':I, 
l.lJ DWR Hullettn 104, 19bl. 
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The Lakewood Formation is subdivided into the Unnamed Upper 

Pleistocene deposits which include silt, clay, sand, and gravel 

of fluvial and marine origin (up to 400-ft thick), and the upper 

Palos Verdes sand composed of sand, silt, and gravel units which 

are less than 30-ft thick and occur above the water table. In 

the Torrance Plain, this latter unit is capped by a terrace cover 

of non-fossiliferous red sand and silty sand up to 20-ft thick. 

The Lakewood Formation also contains a semiperched aquifer 

separated from the underlying Gage Aquifer by silts and clays 

within the same body which is collectively know as the Bellflower 

Aquitard. 

Tertiary formations are principally composed of siltstone and 

shale with some sandstone and conglomerate units that contain 

brackish to saline water and are considered essentially non-water 

bearing. These sediments comprise the Monterey Shale and Puente 

Formations of Miocene age, and the Repetto and Pice formations of 

Pliocene age which together range in thickness from 5,000 to 

14,000 feet. Tertiary formations underlie the Torrance Plain at 

great depth. 

Regional Hydrogeology 

Four aquifer units have been identified within the West Coast 

Basin~ each has specific hydrologic characteristics. An aquifer 

is a water-bearing formation; an aquiclude is a nonwater bearing 

formation that restricts the movement of water between aquifers; 

and an aquitard is a poorly permeable formation throu9h which 

gro~ndwater can move at a slower rate than in an aquifer. The 

Bellflower Aquitard is the youngest and shallowest water-bearing 

unit in the area followed with increasing depth by the Gage 

Aquifer, Lynwood Aquifer, and Silverado Aquifer. The Lynwood and 

Silverado aquifers merge at locations within approximately 2 

miles south of the Montrose site [6, 7, 12). Grounrlwater 
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movement within the Bellflower Aquitard is not well defined~ 

however, vertical movement of groundwater is believed to occur 

between the Bellflower Aquitard and the Gage Aquifer (6, 7, 

12]. Mergence is significant since the contaminated groundwater 

from one aquifer may be able to mix with groundwater in a 

previously uncontaminated aquifer. 

Bellflower Aguitard. In early hydroi~gic reports, the Bellflower 
I . 

has been designated an aquiclude; how~ver, subsequent well logs 

have indicated sandy horizons and water levels that demonstrate 

that vertical movement of water can occur. This report will 

refer to the Bellflower as an aquitard, which de~cribes inhibited 

movement of groundwater rather than a confining barrier. The 

Bellflower Aquitard is also known as the Clay Cap or Upper Fine 

Grained Phase (6], the Upper Division of Alluvial Deposits of 

Recent Age (7], and the Manhattan Beach Aauiclude. 

The Bellflower Aquitard overlies the Gage Aquifer. It extends 

throughout most of the Los Angeles Coastal Plain. Silts and 

clays of Recent to Late Pleistocene age comprise most of the 

aquitard with large pockets of sandy and gravelly clays indicated 

on driller's logs. The thickness of the Bellflower Aquitard 

ranges from 0 to 200 feet. There are few wells in this aquitard 

due to low yields and poor water quality. Well data have 

confirmed this aquifer to be semiperched since measured static 

water levels are higher than the pressure head of the underlying 

aquifer. A semiperched aquifer is defined as having greater 

pressure head than the underlying aquifer when there is no 

unsaturated (vadose) zone separating the two aquifers (6]. 

Recharge to this aquifer is principally from rainfall, and to a 

lesser extent by overflows from the Dominguez Channel. 

Contours plotted by the Los Angeles Flood Control District show a 

regional shallow groundwater gradient ~awards the southeast in 

fall 1984. 
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r·. Gage Aquifer. The Gage Aquifer represents the lowest lithogic 

member of the Upper Pleistocene Lakewood Formation and was 

deposited under continental and marine conditions. This aquifer 

is also known as the 200-ft Sand (8] since it is found at that 

depth in many areas and is made up of fine-to-medium grained 

sands, gravel, silt, and clay. 

Although considered an unimportant producing aquifer, there are 

reported to be over 200 wells located near the Town of Gardena 

(9}, supplying information on the characteristics of the Gage 

aquifer. The Gage Aquifer attains a thickness of about 50 feet 

in the Torrance area, at elevations of between -100 to -150 feet 

(mean sea level). Transmissivity values of 20,000 gpd/ft and 

specific yields of 12 to 16% (9} have been recorded. The-Gage 

merges with the overlying Gardena Aquifer approximately 1 mile 

northwest of the Montrose site (7}, but does not merge with any 

underlying aquifers that occur immediately beneath the site, and 

is separated from them by thick units of sandy silt and clay. 

The Gage Aquifer merges with the underlying Lynwood and Silverado 

aquifers in areas near the Palos Verdes Hills. The regional 

hydraulic gradient is considered to be northwest toward the City 

of Hawthorne: however, beneath the site the local gradient 

appears to be toward the southwest (9}. 

Lynwood Aquifer. This aquifer represents the uppermost lithogic 

member of the San Pedro Formation. It is comprised of 

continental and marine deposits consisting of distinctive yellow­

brown and red coarse gravel and sand, as well as silt and clay. 

The Lynwood is also known as the 400-ft Gravel [8]. Groundwater 

gradient in the Lynwood Aquifer is believed to be toward the 

southeast [7). 
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An important groundwater producing body, the Lynwood Aquifer has 

a known thickness of approximately 75 feet. The Lynwood Aquifer 

is shown on well logs at elevations of -225 to -300 feet (mean 

sea level). Transmissivity is reported to be on the order of 

50,000 gpd/ft (9]. It is separated from the Gage aquifer by 75 

feet of low permeability silts and clays that serve as a 

confining layer. These silts and clays, where they exist, 

prevent the mergence of groundwater between the two aquifers. 

The Lynwood Aquifer is also separated from the underlying 

Silverado Aquifer by approximately 175 feet of silts and clays; 

however, the two aquifers do merge seaward where the silt and 

clay layers are no longer laterally continuous. 

Silverado Aquifer. The Silverado is considered to be the major 

groundwater body of the West Coast Basin and represents sediments 

of the Lower San Pedro Formation. The Silverado Aq~ifer provides 

the main water supply to this area: many large municipal and 

industrial wells withdraw from this source. Again, the deposits 

are of continental and marine origin and include fine-to-coarse 

grained blue-gray sands and gravels with discontinuous 

impermeable units. 

This aquifer is found at an elevation of approximately -475 feet 

. (mean sea level) and displays thickness of up to 275 feet (7]. 

Transmissivity of the aquifer is on the order of 125,000 gpd/ft 

[9]. The confinement of the Silverado Aquifer is apparent from 

deep aquifer maps (10] showing a piezometric head of -55 feet, 

mean sea level, which is equal to 420 feet above the top of the 

aquifer. Groundwater flow direction within the aquifer is 

reported to be east-northeast. 

Water Quality. Major recharqe to the West Coast Basin (WCB) 

occurs by subsurface flow across the Newport-Inglewood uplift, 
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Drainage 

The Torrance area has a history of poor surface drainage due to 

the generally low permeability of clays and fine-grained soils 

that make up the floodplain. Previously, the surface runoff 

drained naturally toward the marshy area known as Dominguez 

Slough (previously named Nigger Slough). The slough underwent 

several periods of artificial drainage during the 1950s to 1970s 

as the area became more industrialized and the need for land 

grew. Eventually, this large slough area was channelized and 

modified so that by the 1970s, the Dominguez Channel existed as a 

clay-lined flood control and drainage channel which flows out to 

the Los Angeles Harbor in San Pedro Bay (Figure 1). The Torrance 

Lateral, a concrete-lined channel, was also constructed in the 

1970s to help 'drain the Torrance Plain and connects to Dominguez 

Channel. 

Drainage pathways both onsite and offsite are important since DDT 

is attracted to sediment particles, and particle suspension 

during storm runoff is considered the primary mode of DDT 

transport at the surface. Poor historical surface drainage may 

have caused pending of some contaminants thus enhancing the 

potential for vertical transport of chemicals into subsurface 

horizons. 

Several historical drainage paths onsite have been identified 

from aerial photographs [56]: these pathways have emanated from 

the storage area, main office buil~ings, railroad spurs, and 

parking lot (Figure 5). Water on the east side of the site 

flowed from these locations to the southeast corner of the 

property and into an open gunnite-lined ditch. Runoff from the 

ditch flows into a catchbasin located on Farmer Brothers' 

property (south of Jones Chemical) and continues through a 24-in. 

corrugated metal pipe that connects with a 42-in. underqrounrl 
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storm sewer beneath Kenwood Avenue. This storm drain system 

curves northeast across Torrance Boulevard where it enters 

Torrance Lateral and flows out to Dominguez Channel and via 

Consolidated Slip to the Los Angeles Harbor (Figure 1). 

In 1983, Montrose built an earthen berm around the south and east 

boundary of the site to prevent runoff from leaving the 

property. Since April 1985, the entire site has been paved and 

contoured to direct stormwater to the eastern edge of the 

property. The drainage path then continues along a natural ditch 

to the catchbasin on the Farmer Brothers' property. 

Adjacent Land Use 

Prior to the 1930s, the principal land use was agriculture. By 

the early 1940s, after extensive drainage of this swampy area, 

industry was developing and residential areas were clustering 

around the farmlands. A large community based on light commerce 

and industry existed in the Torrance area by the 1960s-1970s. 

Currently, the Montrose site is surrounded by residential 

neighborhoods and industrial complexes. Immediately north of the 

site is McDonnell-Douglas Aircraft Company: to the southwest is 

Jones Chemical and Farmers Brothers Coffee. The land west of the 

site is unused property owned by McDonnell-Douglas and to the 

east along Normandie Avenue are single family r~sidences and 

commercial properties. Southern Pacific Transportation Company 

owns railroad tracks along easements that bound the perimeter of 

the site on the north, south, and east. Los Angeles Department 

of Water & Power owns a 100-ft wide easement between Montrose and 

the Farmer Brothers' property. 
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TYPICAL PROPERTIES OF KNOWN CHEMICALS 

A brief description of general chemical characteristics, common 

use, and environmental fate processes is provided in this section 

for chemicals observed onsite or known to have been used by 

Montrose in the manufacture of DDT. Fate processes described 

here primarily focus on those processes occurring in aquatic 

surface environments: however, this information provides a useful 

basis for assessing contaminant movement in soil and groundwater 

environments. A summary of chemical properties of compounds of 

interest to this investigation is provided in Table 4. 

References used to generate this information are cited at the end 

of the main text an~ include references (29] through (38]. 

DDT and Metabolites 

DDT mainly comprises a mixture of the pp'-DDT isomer (approxi­

mately 70%) and the o,p'-DDT isomer (approximately 18%). It is a 

colorless crystal or a white to slightly off-white powder and is 

odorless or has a slightly aromatic odor. DDT was introduced as 

an insecticide in 1943 to control malaria through the eradication 

of vectors. It was one of the most widely used agricultural 

insecticides in the United States and other countries from 1946 

to 1972. 

DDT is •musually stable in the environment due to its insol­

ubility in water and its resistance to destru~tion by light and 

oxidation. Bioaccumulation of DDT in the biosphere is well 

documented, and is a particulary important fate process for DDT 

in aquatic systems. Analyses of environmental samples indicate 

that direct uptake, sorption to biota, and bioaccumulation in 

food chains result from DDT contamination [38]. 
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The most probable means of DDT transformation in the aquatic 

environment is through biotransformation and biodegradation. 

Biotransformation of DDT under anaerobic conditions occurs more 

frequently than under aerobic conditions. Transformation of DDT 

to DOD occurs more readily in anaerobic environments and DOE is 

the main metabolite in aerobic environments [38]. The dominant 

fate processes of DDT in the aquatic environment are adsorption 

to biota and sediments and volatilization. Adsorption is the 

primary fate process for DDT in anaerobic terrestrial (soil) 

environments. Rates of DDT adsorption to soils are difficult to 

determine since a large number of variables are involved. 

Laboratory and field studies have shown that volatilization of 

DDT from surface water occurs rapidly (available information 

indicates half-lives of less than 1 week) [38]. The principal 

byproduct of DDT volatilization is DOE, a process which likely 

accounts for major loss of the parent compound. DDT is soluble 

in body fat and bioaccumulates in various species. DDT is also 

soluble in MCB, acetone., and benzene (Table 4). 

Indirect photolysis by natural substances in some aquatic systems 

may be important for DDT transformation with half lives on the 

order of a few days or hours [38): however, specific half lives 

are difficult to predict due to the variability of natural 

waters. Hydrolysis occurs slowly, with an estimated half life of 

12 years, suggesting that hydrolysis may be an important fate 

process under certain conditions of pH, temperature, and water 

chemistry. In laboratory experiments, the product of hydrolysis 

was DOE [38]. Oxidation of DDT in aquatic systems is not well 

documented: a half life of approximately 22 years has been 

calculated indicating that oxidation is not an important fate 

process for DDT [38]. 

DOD is the primary breakdown product of DDT and physically and 

chemically is very similar to DDT. The major fate processes for 

ODD in aauatic environments are bioaccumulation and sorption to 
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sediments and biota. Volatilization of ODD from aquatic systems 

is also a means of DOD loss and occurs at about one-third the 

rate of DDT (ODD half lives range from a day to less than a 

month). Although a slow process, biotransformation of ODD in 

aquatic systems is likely the process resulting in ultimate 

degradation of DDT in the environment. DOD is more easily 

metabolized by organisms that DOE and DDT [38]. 

DOE is formed as a degradation product of DDT and is not 

manufactured as a commercial product •. The major fate processes 

for DOE in aquatic environments are bioaccumulation and sorption 

to sediments and biota. Available information indicates that in 

aquatic systems, ODE may have volatilization half-lives of 

several hours and photolysis half-lives of several days. Thus, 

volatilization and photolysis are important loss processes for 

DOE when it has been desorbed from biota and sediment. ODE may 

also be degraded through biotransformation but at a much slower 

rate than DDT and ODD. 

Monochlorobenzene 

Monochlorobenzene (MCB) is a colorless, very refractive liquid 

with a faint almond-like odor [3] and is produced by the 

chlorination of benzene in the presence of a catalyst. It is 

used extensively in industry as a solvent and chemical 

intermediate in the manufacture of phenol, aniline, and DDT. MCB 

is also used as a heat transfer medium. It is insoluble in water 

but freely soluble in alcohol, benzene, chloroform, and ether. 

MCB has a density slightly heavier than water (Table 4) and 

therefore may sink through the water column if present in large 

quantities. 

MCB has a hiqh tendency to adsorb to and accumulate in fatty 

tissues and orqanic materials. It is reported to have.a 

relatively low solubility at temperatures prevalent in ambient 
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waters. As a result, volatilization, bioaccumulation, and 

sorption are expected to be competing fate processes. MCB 

probably volatilizes from aquatic systems to air at a relatively 

rapid rate (estimated half-life of 9 to 11 hours). Available 

information indicates that sorption processes may be substantial 

for MCB at pollutant concentrations anticipated in ambient 

waters. Availab~e data also indicate that MCB has an 

intermediate potential for bioaccumulation in the lipids of 

tissues of living organisms. Biotransformation of MCB is 

expected to occur at a rate similar to that of DDT: however, some 

studies indicate that microorganisms growing on a separate food 

source could volatilize chlorobenzene at a more rapid rate [38). 

Total Dichlorobenzenes 

The chlorination of MCB produces a mixture of three dichloro­

benzene isomers, including o-, m-, and p-dichlorobenzene (1,2-; 

1,3-: and 1,4-dichlorobenzene, respectively). The isomers are 

separated through distillation and crystallization. 

1,2-dichlorobenzene is a colorless liquid with an odor that is 

detectable at 50 ppm in air. It is used as a solvent for waxes, 

gums, resins, tars, rubbers, oils, and asphalts; as an 

insecticide for termites and locust borers; as a fumigant to 

remove sulfur from illuminating gases; as a degreasing agent for 

metals, leather, wool; as an ingredient of metal polishes; as a 

heat transfer medium: and as an intermediate in the manufacture 

of dyes. 1,2-dichlorobenzene is insoluble in water but soluble 

in ethanol, benzene, and diethyl ether. 

1,3-dichlorobenzene is a colorless liquid: it is insoluble in 

water but soluble in alcohol and ether. 1,4-dichlorobenzene is a 

colorless or white crystal with a characteristic penetrating odor 

detectable at 15 to 30 ppm in air. 1,4-dichlorobenzene has been 

widely used as an insecticide (particularly against clothes 
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moths), disinfectant, deodorant, and a chemical intermediate. It 

is insoluble in water but soluble in alcohol, ether, benzene, 

chloroform, and carbon disulfide. 

The environmental fate of 1,2-, 1,3-, and 1,4-dichlorobenzenes is 

expected to be the same as that discussed for MCB because these 

compounds are chemically similar. The addition of chlorine to 

form dichlorobenzene does not significantly alter the chemistry 

to affect transport processes. That is, sorption, 

bioaccumulation, and volatilization are expected to be competing 

processes: however, the predominant environmental fate of 1,2-, 

1,3-, and 1,4-dichlorobenzene has not yet been determined [38]. 

Chloroform· 

Chloroform is a highly refractive, nonflammable, heavy, very 

volatile, sweet-tasting, colorless liquid with a characteristic 

odor. It is produced by adding sulfuric acid to acetone and 

bleaching powder or by carefully controlled chlorination of 

methane. Low levels of chloroform can also be produced by 

chlorinating water and sewage. In the past, chloroform was used 

as an anesthetic: its current uses include limited use as a 

solvent for fats, oils, rubbers, alkaloids, ·waxes, resins: as a 

cleansing agent: in fire extinguishers to lower the freezing 

temperature of carbon tetrachloride: and as a chemical 

intermediate, particularly in the rubber industry. Chloroform is 

highly soluble in water and soluble in ethanol, ethyl ether, 

benzene, acetone, and carbon disulfide. Although chloroform is 

n-ot known to have been used in the manufacture of DDT, it may 

have been used as a solvent for other reasons such as equipment 

cleaning or as degreasers. 

The primary transport process for chloroform from the aquatic 

environment is through volatilization into the atmosphere as a 

result of its high vapor pressure. Its primary fate is 
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photooxidation in the troposphere by hydroxl radicals, resulting 

in the formation of phosgene and chlorine oxide as principal 

products. Photolysis, hydrolysis, and sorption are not 

significant fate/transport processes for chloroform. Significant 

bioaccumulation or biotransformation, and biodegradation of 

chloroform do not occur in an aquatic environment. 

Benzene 

Benzene is a clear, colorless, highly flammable liquid with a 

characteristic odor. It is produced in billion gallon quantities 

per year through the coking of coal, fractionated distillation 

from crude oil, and solvent extractions or crystallization 

catalytic dehydrogenation/reforming of light napthas, paraffins 

and cycloolefins. Benzene is used mainly in chemical processes 

as a raw material and as a solvent in industry and commerce. 

Benzene is used in the manufacture of ethylbenzene, styrene, 

cumene, phenolic resins, ketones, adipic acid, nylon, dyes, 

artificial leather, linoleum, varnishes, lacquers, and other 

organic compounds. It is soluble in water, alcohol, chloroform, 

ether, carbon tetrachloride, and acetone [31, 38]. Although 

be_nzene has a lower density than water, it is also soluble in 

water and may be expected to remain at or near the water surface. 

Volatilization appears to be the major transport process of 

benzene from the aquatic environment to the atmosphere. 

Photooxidation of benzene by hydroyl radicals following 

volatilization is the predominant fate process. Since benzene is 

soluble in water, some benzene is expected to persist in the 

aquatic environment. That portion of benzene which persists in 

water will likely biodegrade at a slow rate, although the 

biodegradation rate is enhanced by the presence of other 

hydrocarbons. Available data indicate that photolysis, 

hydrolysis, and bioaccumulation of benzene are not significant 

fate/transport processes. The loq octanol/water partition 
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coefficient for benzene indicates that significant sorption of 

benzene by sedimentary organic material may occur, although no 

specific studies have been performed to verify the extent to 

which this occurs. 

Acetone 
') 

Acetone is a volatile, highly flammable liquid with a charac­

teristic odor and pungent, sweet taste. It is produced by 

fermentation during the manufacture of butyl alcohol or by 

chemical synthesis from isoproposanol, cumene, and propane. 

Acetone is used as a solvent for fats, oils, waxes, resins, 

rubber, plastics, lacquers, varnishes, and rubber cement: in the 

manufacture of methyl isobutyl ketone, mesityle oxide, acetic 

acid, diacetone alcohol, chloroform, iodoform, bromoform·, 

explosives, airplane dopes, rayon, photographic films, and 

isoprene: for storing acetylene gas: in the manufacture of paint 

and varnish removers: and in purifying paraffin [31]. Acetone is 

soluble in water, alcohol, dimenthylformanide, chloroform, ether, 

most oils. Although acetone is not known to have been used in 

the manufacture of DDT, it may have been used as a solvent for 

other reasons such as equipment cleaning or as degreasers. 

Acetone is highly volatile and very soluble in water. The 

dominant fate process for acetone in aerobic soil environments is 

expected to be volatilization. In groundwater environments, 

however, acetone is more likely to dissolve rapidly in water and 

remai;, in ·th~ dissolved state. 

Benzene Hexachloride (BHC) and Isomers 

BHC is a family of isomers of hexachlorocyclohexane. The gamma­

BHC isomer, commercially called lindane, is the most toxic of the 

isomers. The other three major isomers, all present in 

commercial BHC, are alpha-BHC, beta-BHC, and delta-BHC. BHCs are 
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a chlorination product of benzene. All the isomers are crystals 

with melting points ranging from 112 to 309 degrees Celsius 

exhibit very low volatility, and are slightly soluble in water. 

Lindane has a slightly musty odor. Technical BHC is a 

combination of the isomers and is used as a pesticide. 

Adsorption to sediments appears to be a major transporting 

mechanism in an aquatic environment. In addition to sorption, 

biodegradation is also an important process to the transport and 

transformation of isomers. The adsorbed and biodegraded 

metabolites of lindane (gamma-BHC) include the other isomers of 

BHC and dechlorination to various isomers of penta- and tetra­

chlorocyclohexane, as well as penta- and tetra-chlorobenzene. 

Bioaccumulation appears to be substantial. Photolysis, 

oxidation, and hydrolysis of all isomers does occur, but these 

reactions are not considered an important process. 

FIELD INVESTIGATION 

The field program was conducted by USEPA during the period 

June 18 to July 9, 1985. A series of air, soil, and groundwater 

quality measurements wer·e made at both onsite and offsite 

locations. This investigation was supplemented with a more 

limited groundwater investigation was performed by USEPA during 

the period August 13-14, 1985. The following sections on soils 

and hydrogeology discuss the results of analytical data from 

these investigations. Sampling methodoloqy, locations, and 

measurements are presented in Appendix A. The sample numbering 

system used in the field investigation is presented in 

Appendix D. Photoionization detector measurements are presented 

in Appendix G. 

Significant chemical concentrations found in soils and 

groundwater are presented in Tables 5 and 6. The data in Table 5 

are from borehole 24D which had the highest chemical 
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concentrations. Results of laboratory and onsite soil analyses 

are presented in Appendix E. The groundwater chemistry is 

presented in Appendix F. USEPA conducted the OA/QC for all data 

analyzed during this field program. Some of the data have been 

designated the letter "J" which means that the data are useful 

for limited purposes. There are several reasons for assigning 

•J• values to the analytical data, for example: 

1. Some samples were not analyzed within the designated 
holding times. 

2.· Some blank water samples had detectable levels of 
contaminants. For every groundwater sample taken from a 
well, one blank sample of organic-free water was also 
collected. The following methods were used for 
contaminated blanks: 

Sampling 

Where common laboratory contaminants (e.g., methylene 
chloride) were detected in blank samples, the 
detected value was multiplied by 10: groundwater 
samples collected with these blanks are valid for 
limited purposes for concentrations higher than the 
new value assigned to the blank. 

Blank sample results showing concentrations of 
uncommon laboratory contaminants (e.g., benzene) were 
multiplied by 5. The groundwater samples collected 
with these blanks are valid for limited purposes for 
concentrations higher than the new value assigned to 
the blank. 

Table 5. SUMMARY OF CHEMICALS IN SOILS 
Borehole 24Da 

ug/kg 

Total 
Chloro- Chloro- dichloro-

: i 
: r ·--· 

-~ 

l' 

deeths ,ft oor ODD DOE benzene Acetone fonn benzene Benzene 

1.0-l. 5 880,00g 52,000 200,000 1,100 370J 
1.5-2.0 2.0X10

6 
100,000 550,000 7,000 1,500J 

2.5-3.0 1.2x10 53,000 120,000 7,100 690J 
4.5-5.0 3.8xl06 130,000 530,000 20,000 4,600J 
5.5-6.0 44,000 2,100 7,400 160 37J 51J 660 
6.0-6.5 40 40 20 260 2'JOJ 
7.5-8.0 300 40 100 2,700 300J 
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Table 5 (Concluded) 

Total 
Sampling Chloro- Chloro- dichloro-
depths ,ft oor DOD DDE benzene Acetone form benzene Benzene 

9.0-9.5 
9.5-11.0 

ll.5-12.5 
14.0-14.5 
15.5-16.0 
16.0-16.5 
17.5-18.0 
19.0-19.5 

4,700 
4.2xl0~ 
1.3xl0

6 6.5xl0 
3.lxl0~ 
1.2xl0 
1.9xl06 

120,000 

230 4,7og 
260,000 2.2xl0 

30,000 63o,oog 
200,000 1.9xl0 
180,000 820,000 

88,000 240,000 
67,000 250,000 

6,000 29,000 

1, lOg 97J 21J 4,660 
16.0xl01? 370,000J 
12.0x10

6
. 63J 260,000 

3.3xl0
6 

65,000J 
2.8xl0

6 
66,000J 

2.9xl0
6 

42,000J 
4.6xl0 64,000 

29,000 2,200J 

Note: J limited purposes only~ - = no results reported. 
a. Highest concentrations of chemicals represented by borehole 240, remaining 

soil data presented in Appendix E. 

Table 6. SUMMARY OF CHEMICALS IN GROUNDWATER 
ug/L 

Total 
Monitoring Chloro- Chloro- dichloro-
well oor DOD ODE benzene Acetone form benzene Benzene 

MW-1 20 10 10 2,500 5,100 2,500 123J 5,000 
MW-2 4,500 410 65J 310,000 14,000 5,900 736 fl.ll) 

MW-3 3 0.38 0.1 25 150J 750 60 80 
MW-4 1.1 0.15J 1 100 60J 4,400 60 ND 
MW-5 10 10 10 uo,ooo 5,800 22,000 180J 1,700 
CM-1 0.1 0.1 0.1 5 !OJ 5 5 
CM-2 0.1 0.1 0.1 5 450 4J 5 

Notes:. 
ND = not detected. 
J = limited purposes only. 

SOILS 

Soil characterization is essential to the understanding of the 

processes that take place within the soil profile. As shown in 

Figure 6, the Montrose site is located at or near the boundary of 

three soil seties: Ramona loam, Ramona clay loam, and Montezuma 
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clay adobe [4]. The principal soil type found at the Montrose 

site is the Montezuma clay adobe. Descriptions of these soil 

types are located i~ Appendix E. 

The native soils are typically fine textured, learns, clay learns, 

and clays, grading to even heavier clays in the subsoil. In 

places, the subsoil is partially cemented, often resembling a 

hardpan. Surface and internal drainage is poor to moderate~ 

prior to capping of the site, soil characteristics favored 

generation of surface runoff, particularly during intense 

storms. The comb~nation of fine texture and small quantities of 

organic matter creates a relatively high surface area to volume 

ratio, increasing the potential for sorption of contaminants as 

they percolate through the soil. 

The geology of the upper 20 feet of the site has been verified 

from 17 soil borings drilled during this investigation. 

Lithologic data are also available for depths greater than 

20 feet from drillers' logs on file at Department of Water 

Resources and Los Angeles County Flood Control District and from 

the borehole logs recorded by Montrose (well logs presented in 

Appendix C). 

Geologic logs from soil borings and wells drilled by Montrose 

Chemical Corporation (April 1985) indicate that the sediments 

underlying the .site are combinations of brown silty sand, silty 

clay, and clayey silt up to 30-ft thick. The sediments are 

typical of floodplain deposition in a low energy environment with 

varying amounts of gravel, debris, and unidentified black, 

purple, and white residues in the upper 10 feet. 

Field estimates of the hydraulic conductivity of these sediments 

are generally low, on the order of l0- 3 to 10-6 cm/s, due to the 

high percentage oE clays and fine-grained material. 
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At location 240, purple stained soils were noted by USEPA field 

geologist at depths below 10 feet, and may correspond to depths 

approximately equal to the historical freeboard level of the 

adjacent surface impoundment. Purple stained soils were also 

noted by a USEPA field geologist during grading operations at a 

depth of 1 to 1-1/2 feet located toward the central south end of 

the site. 

Physical Description of Soils 

Boring logs for all onsite samples are presented in Appendix B. 

Typically the soil sequence to a depth of 10 feet was asphalt 

underlair by imported sand and gravel road base, fill, native 

silty clay to fine sandy silt based on the United States 

Department of Agriculture soils classification system (USDA). 

Corresponding soil classifications using the Unified Soil 

Classification System (USCS) would be: 

ML - Inorganic silts, very fine sands, rock flour, silty or 
clayey fine sands 

CL - Inorganic clays of low to medium plasticity, gravelly 
clays, sandy clays, silty clays, lean clays 

SM- Silty sands, sand-silt mixtures). 

Caliche, iron oxide and (possibly) manganese oxides were present 

throughout the site at concentrations ranging from trace to 

abundant. Native soil characteristics were in general agreement 

with those mapped for the area. 

A summary of grain size analyses for a number of onsite samples 

is presented in Table 7. Although a complete lab6ratory 

classification was not possible due to lack of liquid limit 

determinations, laboratory grain size analyses are in general 

agreement with corresponding field classification. 
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Table 7. MONTROSE GRAIN SIZE ANALYSES 

PERDir CU.'t TO f'INE RATIO 

~ IDcationb !!!!!!. <0.001 clay/fines 

1765'1-
~11 

99 
100 
101 
102 
101 
104 
105 
106 

210 2.5 
210 4.5 
210 8.5 
340 2.5 
340 5.5 
340 8.5 
460 2.5 
460 4.0 
460 9.0 

52.9 
61.4 
93.9 
55 
12.7 
82.4 
76.2 
80.6 
71 

20.9/39.5 
16.1/26.2 

28/29.8 
111/12.7 
24/ll.O 

42.2/51.2 
23.8/31.2 
34.1/42.3 

18/25.4 

Pt:R:ENI' MASS OF SNIPLE IIETAINID Ql SCIIEf1l SIZES Lisn:D 

IDeation 

" gepth. 'dry Screen size£ nn 

~ 
_ft __ -ight .!:.ll _2_ ~ £:lli. .2ill. .2.:.!i ~ 

1765'1-
98 210 2.5 81 19.3 3.3 1.2 2.6 3.2 11.5 5.9 
99 210 4.5 86 0.1 0.6 0.1 0.5 l 23.5 10.9 

100 210 8.5 78.9 0.1 0.1 0.3 0.1 0.6 1.9 2.6 
101 )40 2.5 84.4 20.3 3.3 1.5 2.9 3 9 4.9 
102 340 5.5 82.6 1.1 2 0.5 1.9 2.5 7.6 s 
103 340 8.5 84.7 0.1 0.1 O.l 0.8 I 7.9 7.6 
104 460 2.5 88 0.5 1.4 0.5 1.7 2.6 11.5 5.6 
105 460 4.0 80.2 o:1 0.1 0.1 0.3 1.3 11.4 6.4 
106 460 9.0 81.5 0.1 0.1 0.1 0.3 2.1 17.4 9.2 

a. Gravel, sand. and tulleS cla.sslfled acc:onhi"X] to unifled ::;ystiS!l; 
flnes (sUt an:! clayl • <0.075 nn. 

b. IDcatlons of txn:eho1es are shown in FiQUre 7. 

.2:J!!!i ~ <0.001 Gcave1• Sa~ ~ 

27.7 4.) 20.9 19.3 27.7 52.9 
36 9.] 16.1 0.1 ]8.6 61.4 
44.9 21 28 0.1 6.2 93.9 
30.1 6.9 18 20.3 24.6 55 
37.7 11 24 1. 7 19.5 72.7 
17.6 2.6 42.2 0.1 17.7 82.4 
42.1 10.1 23.8 o.s 2l.l 76.2 
36 10.5 34.1 0.1 19.6 80.6 
43.6 9.4 18 . 0.1 29.2 71 

Qravel • >4. 75 _, sand • 0.075-4. 7S nm: 

As is observed from Table 7, grain size distribution is somewhat 

variable over the ~ite. However at all locations, sample grain 

size decreases with increasing depth. Lateral variability 

appear~ to be associated primarily with the shallow (2.5 ft) 

depth interval, and may reflect the influence of grading 

operations and fill placement which have had a non-uniform 

influence over surface and near surface onsite locations. 

The distribution of clays (<0.001 mm particles) relative to total 

fines is presented in Tabte. 7. _The c-lay to total fines ratio is 

generally between 25 and 50%. Given the typically high surface 

area to volume ratios of clays relative to gravels, sands and 

silts, this grain size fraction probably plays an active role in 
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soil-chemical interactions, particularly those related to surface 

phenomena: adsorption or exchange. 

In addition to their effect on surface related sorption 

properties, increased clay concentration was often associated 

with increased soil mottling, suggesting an apparent cause and 

effect relationship between clay content and internal drainage. 

Similar field observations were made with respect to increasing 

calcium carbonate (caliche) .concentrations in the soil. Internal 

drainage was neither uniform throughout the site, nor within a 

single location, and reflected local concentrations of clay and 

caliche. 

Onsite Orqanic Vapor Anal_yses 

Organic vapor analyses were taken at borehole locations with a 

photoionization detector (HNu). HNu readings are presented in 

Figure 7. As is observed from the figure, highest downhole HNu 

readings were associated with locations in and around historical 

production areas and waste disposal (surface impoundment) 

locations (see Figure 2). In addition, these highe~ readings 

appear to coincide with current building pad loc~tions. Highest 

HNu readings were generally associated with a surface layer of 

fill that often showed visual evidence of staining and odors 

suggesting chemical contamination. 

Although high HNu readings were generally associated with the 

surface soils, even higher readings were noted at depths below 10 

feet at locations surrounding the former surface impoundment. 
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Organic Chemicals Detected in Soils 

Purple stained soils were observed at the same locations as high 

HNu readings. Among the 47 organic chemicals detected at 

quantifiable concentrations, only 10 were routinely detected. 

These chemicals are listed below. 

DDT 
DOD 
ODE 
Chlorobenzene (MCB) 
Dichlorobenzene (isomers) 
Chloroform 
Acetone 
BHC (isomers) 
2-Butanone 
Methylene Chloride 

Of these, there is a possibility that both methylene chloride and 

2-butanone result frDm laboratory contamination and their 

distribution is not discussed further. Similarly, only a limited 

data base is available for the BHC isomers and their distribution 

is not discussed in detail. 

The aerial and vertical distribution of DDT found in onsite soils 

is presented in Figures 8 through ll and is representative of 

most chemical distributions onsite. These figures are 

supplemented with figures presented in Appendix E, which depict 

aerial and vertical trends in individual soil chemistry 

parameters for the other chemicals commonly found onsite. 

Boundaries represented in these figures are approximate and are 

drawn to be consistent with historical surface features. 

They are not meant to be interpreted as precise boundaries, but 

are presented strictly for conceptual purposes. In addition, 

only maximum detected concentrations for each depth interval are 

shown on each figure. Therefbre, vertical distributions often 

appear more continuous than they really are. 
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Trends were based primarily on assessment of maximum recorded 

chemical concentrations at each depth interval. However, 

concentration-depth relationships are often non-continuous and 

show local highs and lows, that may be related to past 

operational practices, grading, complex geologic conditions 

and/or local unsaturated zone transport phenomena. 

Several trends are apparent in the figures. For DDT, quanti­

fiable concentrations were detected at all surface (0-2.99 ft) 

sampling locations. Generally however, highest surface 

concentrations of these chemicals coincide with areas of 

historical production facilities, historical waste disposal 

locations, and current building pad location areas where grading 

and fill operations have apparently resulted in the incorporation 

of order of magnitude higher concentrations of DDT contaminated 

soils relative to other portions of the site. With the exception 

of boring locations adjacent to the former surface impoundment, 

concentrations of DDT and most target chemicals decrease rapidly 

with depth. Montrose Chemical Corporation data [28] confirm that 

DDT concentrations increase with depth only in the vicinity of 

the former surface impoundment. 

At the depth interval 6-9.99 ft, concentrations of most target 

chemicals beyond the contoured locations fall below 100 ug/kg 

(ppb). In contrast, higher concentrations (order of magnitude or 

more) of several organic chemicals are observed at production pad 

and surface impoundment locations and at even greater depth 

intervals. The higher concentrations observed at these locations 

presumably reflect initially higher input concentrations. In the 

case of samples near the surface impoundment, deeper contaminant 

source locations and the presence of a significant liquid 

transport medium (liquids emanating from the pond) are 

indicated. DDT concentrations, for example, greater than 

1,000,000 ug/kg (ppb) were observed at depths greater than 10 

feet for both locations 140 and 240, and are compared with values 
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less than 40 ug/kg (ppb) at other locations at equivalent 

depths. 

A similar trend was observed by Montrose's consultant [5], whose 

sampling of monitoring well MW2, a well constructed in the middle 

of the surface impoundment, revealed soil DDT concentrations 

greater than 1,000,000 ug/kg (ppb) at a depth of 77 feet (water 

table). In contrast, concentrations through equivalent depths, 

at non-surface impoundment locations, revealed soil DDT 

concentrations generally less than 600 ug/kg (ppb). 

Inorganic Analytes D~tected in Soils 

Results of the inorganic analyses phase of the soil investigation 

are presented in Appendix E. 

Trends in inorganic chemistry are not as apparent, relative to 

those described for soil organic chemistry. For the most part, 

this most likely results from the fact that with the exception of 

calcium, magnesium, and sodium, the distributions of the 

remaining inorganic species, though often variable, are believed 

to represent natural soil conditions [58]. 

The distribution of the major cations--calcium; magnesium, 

potassium and sodium--is presented in Appendix E. Concentration 

peaks, particularly for calcium and magnesium, are noted at 

profile locations associated with locations 12D, 13D, 14D, lSD, 

22D, 34D and 35D. Patterns are similar to that observed 

previously for many of the organic target chemicals. Therefore 

it is reasonable to conclude that the distribution of these 

chemicals reflects man-made, rather than natural processes. 

However, the observed concentrations do not warrant inclusion of 

inorganic chemicals as chemicals of concern. 
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Well 

HYDROGEOLOGY 

Five 2-in. diameter groundwater monitoring wells were installed 

by Montrose in April 1985. The wells were installed without 

approval of USEPA: however, it was determined that an approved 

groundwater sampling program using these wells would provide 

valid analytical data to enable a preliminary assessment of 

groundwater conditions at the site. Drilling of these wells was 

accomplished with a bucket auger to depths of 82 to 85 feet: well 
. I 

construction details and diagrams are presented in Appendix B, 

the wells were not developed after installation. 

Groundwater was encountered in the Bellflower Aquitard at depths 

ranging from 69.25 ft at MW-1 to 74.67 ft at MW-2 based on 

measurements taken July 1-2, 1985. Twelve groundwater samples 

were taken from the monitoring wells during July and August 

1985. 

Groundwater Levels 

Water level measurements were taken several times at the five 

onsite wells, and are summarized in Table 8. Groundwater 

contours have been used to establish the general direction of 

groundwater movement which is predominantly southeast in the 

eastern portion of the site and toward southwest in the western 

portion. Contour maps are presented in Figures 12 and 13. 

Table 8. GROUNDWATER LEVEL SUMMARYa 

Well (datLDTI) 
elevation, ft 

Total Total measu5ed 
depth, ft depth, ft Date 

~pth to 
water, ftc 

Water level 
elevation, ftc 

MW-1 42.78 73.4 72.67 7/01/85 69.25 -26.47 
7/03/85 70.42 -27.64 
8/13/85 69.13 -26.35 
10/2/85 69.0 -26.22 
10/4/85 69.05 -26.28 
ll/12/85 69.01 -26.24 
l/15/86 68.85 -26.08 
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Table 8. (Concluded) 

Well (datum) Total Total meas~ed Depth to Water level 
water, ftc elevation, ftc Well elevation, ft depth, ft depth, ft Date 

MW-2 48.74 

MW-3 47.65 

MW-4 47.08 

MW-5 45.15 

McO:mnell- Sld 
I:buglas well 
(CM-1) 

LAFCD well 25.ld 
(CM-2) 

76.6 

74.5 

75.5 

72.6 

(?) 

(165) 

77.0 

74.5 

75.58 

72.5 

7/02/85 
7/03/85 
8/13/85 
10/2/85 
10/4/85 
11/12/85 
1/15/86 

7/02/85 
7/03/85 
8/13/85 
10/2/85 
10/4/85 
11/12/85 
1/15/86 

7/02/85 
7/03/85 
B/13/85 
10/2/85 
10/4/85 
11/12/85 
1/15/86 

7/02/85 
7/03/85 
B/13/85 
10/6/85 
10/4/85 
11/12/85 
1/15/86 

7/08/85 
B/14/85 

7/09/85 
8/14/85 

74.67 
74.75 
74.40 
74.33 
74.27 
74.29 
74.13 

73.-75 
74.42 
73.49 
73.29 
73.34 
73.40 
73.32 

72.95 
73.17 
72.67 
72.54 
72.69 
72.70 
72.55 

71.85 
71.50 
71.19 
71.08 
71.02 
71.08 
70.84 

106.83 
109 

56.17 
57.25 

a. Water level measurements of 10/4/85, 11/12/85, 1/15/86 taken by Montrose 
subcontractor, letter fran Montrose to USEPA dated 2/4/86 (59). 

-25.93 
-26.01 
-25.66 
-25.59 
-25.50 
-25.52 
-25.36 

-26.1 
-26.77 
-25.84 
-25.64 
-25.68 
-25.74 
-25.66 

-25.87 
-26.09 
-25.59 
-25.46 
-25.61 
-25.62 
-25.47 

-26.33 
-26.35 
-25.69 
-25.93 
-25.86 
-25.92 
-25.68 

-56 
-58 

-31.07 
-32.15 

b. Final (canpleted) depth of well measured in the field by USEPA field qeologist. 
c. Measurements taken on 7/3/85, 10/2/85, 10/6/85 were obtained by using steel tape. 

Measurements taken on 7/11/85, 7/2/85, 7/9/85, 7/8/85, 8/13/85, 8/14/85 were obtained 
by using electric tape, USEPA RI Part 1 conducted by Metcalf & Eddy, June-August 1984 

d. Approximate elevation from USGS topographic map (Torrance Quadrangle). 
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Water level measurements taken during the RI Part 1 field 

investigation confirm that the groundwater gradient is very 

shallow beneath the. site and slight fluctuations caused 

noticeable differences in both the direction of flow and 

gradient. The causes of these fluctuations are not known. 

Local recharge historically has been from stormwater runoff and 

overflow of Dominguez Creek: however, since the channelization of 

the latter, overflow has been prevented leaving rainfall 

percolation as the primary source of recharge. An asphalt cover 

placed in March 1985 was designed to stop rainfall percolation: 

therefore no surface recharge is expected at the site provided 

the asphalt remains intact. Some minor recharge to the Montrose 

site may occur on unpaved properties close to the site. 

Groundwater at the site is within a semiperched water body at 

depths below site of 76 feet (-26 to -27 feet mean sea level), 

which corresponds approximately with the top of the Bellflower 

Aquitard at elevation -25 f'eet (mean sea level). A review of 

local well logs and hydrologic literature indicates that the Gage 

Aquifer occurs at an elevation of about -100 feet (MSL), the 

Lynwood Aquifer at about -225 feet, and the Silverado Aquifer at 

-475 feet (MSL) [7, 12]. 

Lithologies shown on borehole logs from nearby wells (Del Amo 

site) indicate zones of low to moderate permeability within the 

Bellflower Aquitard. Pumping rates of 2 to 8 gpm during 

development of offsite monitoring wells provides supporting 

evidence of moderately permeable zones within the Bellflower 

[13]; similar conditions appear to exist at the Montrose site 

according to the sand zones described in Montrose's well logs 

[14]. These data suggest that both lateral and vertical movement 

of groundwater within the Bellflower Aquitard can occur. 
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A large water supply pumping center has been identified 2 to 3 

miles southeast of the Montrose site in an area where the Lynwood 

and Silverado aquifers merge and the Gage Aquifer is in direct 

hydraulic continuity with them [15]. The potential for 

contamination of these merged aquifers is very significant 

particula€ly since a major groundwater pumping center is located 

within 3 miles of the Montrose site. 

Chemicals Detected in Groundwater 

Field observations indicate that high electrical conductivity 

readings and high organic vapor (HNu) readings for groundwater 

samples accompanied increased concentrations of chemical 

contaminants. The highest readings were measured at MW-2 and 

MW-4 which are close to the former surface impoundment. 

Groundwater samples retrieved using a PVC bailer caused failure 

of the vinyl flap valve due to chemical incompatibility. 

Subsequent samples taken (teflon bailer) showed distinct phase 

separation of non-water soluble solvents. This suggests that 

some contaminants, particularly those solubilized in certain 

solvents, may be transported as a separate phase on top of or 

immediately below the groundwater table. 

Two mechanisms control the movement of chemicals in water: these 

are density and solubility (Table 4). In the case of solvents, 

they may sink, float, or flow with groundwater. A solvent that 

is denser than water and yet relatively insoluble in water, such 

as MCB, may sink through the water column until it reaches a 

relatively impermable layer where it will continue to move in the 

direction of slope of that impermeable layer. However, the 

effect of other chemicals and the overall environment are very 

specific factors affecting the rate of movement: for example, MCB 

is non-water soluble yet it can solubilize DDT. Other compounds 

are transported by solvents that are soluble in water; for 

example, chlciroform and dichlorobenzenes are soluble i~ ac~tone 
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and benzene. Depending on specific geologic and chemical 

conditions, these contaminants may move at a faster or slower 

·rate than the groundwater itself. Determination of these factors 

is not within the scope of this report and must be determined in 

future investigations. 

Figure 14 shows the distribution of chemicals of concern in 

groundwater. DDT, ODD, and DOE are found in all five wells with 

highest concentrations at MW-2 (4,500 ppb DDT, 410 ppb ODD, 65 

ppb DOE). As discussed under Typical Properties of Known 

Chemicals, DOD and DOE are degradation products of DDT, ODD being 

the primary breakdown product. High concentrations of DOD and 

ODE in groundwater samples suggest that contaminant input has 

occurred over a long time period. MCB, acetone, and total 

dichlorobenzenes are also found in highest concentrations at 

MW-2. Based on known groundwater gradients and contaminant 

concentrations, these six compounds generally appear to be moving 

in an easterly to soJtheasterly direction consistent with the 

groundwater gradient. 

Chloroform is found in highest concentration at MW-1, and benzene 

at MW-5 suggesting either an offsite source area or flushing or 

rapid movement of these solvents from a historical onsite 

source. The presence of alpha-, beta-, delta-, and gamma­

(lindane) BHCs was detected in MW-1, MW-3, and MW-5 but was not 

detected at either offsite sampling location. The presence of 

these compounds cannot readily be explained by known site 

activities: however, lindane is a pesticide and may have been 

associated with Montrose's special products plant (Figure 2). 

Offsite wells sampled to provide background levels do not show 

DDT, DOD, ODE, chloroform, MCB, or total dichlorobenzenes at 

detectable concentrations; however, acetone was detected in 

OW-2. Offsite monitoring locations are shown in Figure A-2. 

ow-l is used by McDonnell Douglas as an emergency water supply 

well for fire fighting, and OW-2 is used by LACFCD as a 
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piezometer to measure changes in water levelsi neither of these 

wells is specifically designed for groundwater monitoring 

purposes. 

Chemical movement appears to be moving away from MW-2 and the 

surface impoundmenti however, data based on five sampling points 

spread over a 13-acre site are insufficient to provide plume 

definition. 

CHEMICAL TRANSPORT PATHWAYS 

A number of physical, chemical and biological processes are known 

to be important in affecting the concentration of chemicals in 

soil and water environments. Although a detailed discussion of 

these processes is beyond the scope of this report, the processes 

that may be important in affecting the concentration of these 

chemicals in the the soil-water environment include those shown 

in Figure 5. Fate processes are very useful to understand the 

concepts of chemical movement in soil/water environments, and 

when reviewed with chemical and hydrogeologic data may be used to 

characterize site conditions. 

Suspected source areas onsite include the surface impoundment 

(waste recycling pond) primary production and processing areas, 

as well as secondary sources including waste piles, storage 

areas, sanitary sewer, storm drains, grinding areas, and railway 

spurs (Figure 15). Analytical evidence confirms the entry of the 

above chemicals into the soil environment. Once released, onsite 

conditions appear to have favored transport via surface runoff, 

infiltration, shallow groundwater, and direct contact pathways, 

which may explain their current distribution in the 

environment. 

Transport pathways to groundwater have included infiltration from 

surface water (i.e., drainaqe recharqe), leakaqe from the former 
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surface impoundment, offsite recharge and infiltration from 

secondary source areas via movement through unsaturated (vadose) 

and saturated soils. Current contaminant inputs (after asphalt 

capping) from the surface are negligible; however, movement of 

contaminants from the surface impoundment in groundwater (and 

possibly soils) continues and in some cases contaminants may be 

transported to previously uncontaminated locations underground. 

DDT is found in high concentrations uniformly across the site at 

shallow depths. At well MW-2 and nearby boreholes (14D and 24D), 

high concentrations of DDT extend to significant depths. The 

presence of DDT at locations peripheral to the former surface 

impoundment declines rapidly with depth in soils as indicated by 

sample results. Also, concentrations of DDT in groundwater 

samples from wells MW-1, MW-2, MW-3, and MW-4 are much lower than 

at MW-2. The data clearly indicate that a long-term source of 

DDT must have been available; since the former surface impound­

ment was not lined until 1970, this is the most obvious source. 

DDT has a high affinity to organic soil fractions and in water 

adsorption would depend on the amount of suspended particulate 

available. Bioaccumulati~n is the most significant fate process 

for DDT in soil and groundwater environments and will be 

discussed in further detail in the Feasibility Study. The next 

most important fate process is volatilization, which is unlikely 

to be significant in anaerobic soil and groundwater 

environments. Indirect photolysis and hydrolysis may be 

important DDT fate processes in aquatic and soil environments; 

however, these processs are significantly affected by a range of 

variables. Oxidation of DDT is not expected to be an important 

fate process at the Montrose site. Indirect photolysis and 

hydrolysis may be important DDT fate processes in aquatic 

environments; however, these processes are significantly affected 

by a range of variables. Oxidation of DDT is not expected to be 

an important fate process at the Montrose site. Contaminant 
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transport of DOD and DDE is considered similar to that of DDT. 

Degradation of DDT to ODD and DOE has been established but rates 

and conditions are not well documented. 

MCB is detected in groundwater at all wells, and in high 

concentrations at MW-1 (2,500 ppb), MW-2 (310,000 ppb), and MW-5 

(110,000 ppb). The latter two wells are located downgradient of 

a suspected historic MCB storage area; also, these three wells 

are situated in areas downgradient of the pond. Soil data 

confirm that MCB emanated from the pond area. Soil samples 

collected and analyzed by Montrose Chemical Corporation (April 

1985) also confirm the pond as a source of MCB [28]. High MCB 

levels are also seen within the 6- to 13-foot interval at 

borehole 140 consistent with the historic storage area. In both 

cases, vertical transport of MCB by infiltration (percolation) 

and adsorption is obvious. MCB is insoluble in water but may 

have percolated under hydraulic head from the former pond as a 

separate solvent phase. At high concentrations, MCB may saturate 

soil adsorption sites and continue through the soil profile by 

I infiltration. 

I 
I 
I 
I 

Acetone is detected at several locations (140, 15D, 240, 350) at 

concentrations of about 4,500 ppb in the 3 to 5 ft depth 

interval, and at 140 (9 to 9.5 ft) at 57,000 ppb. From the data, 

it appears that more than one onsite or offsite source seems 

likely to explain this widespread occurrence. Evidently this 

solvent has moved vertically through soil at a rate far exceeding 

its rapid volatilization; very concentrated input over a 

prolonged timeframe may have resulted in saturation of soil air 

spaces thus inhibiting volatilization. The presence of up to 

I 14,000 ppb in groundwater (MW-2) may be explained by infiltration 

of acetone in a water matrix, probably due to extensive leakage 

I from the surface impoundment. 
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DDT and MCB are both sparely soluble in water; however, both are 

soluble in acetone. Acetone is highly soluble in water and if 

present may enhance the distribution of DDT and MCB in soil and 

groundwater environments. 

Chloroform in groundwater may originate ~rom an unknown offsite 

source, yet an onsite source may also be indicated by high 

concentrations in soils at depths of up to 10 feet (borehole 14D, 

9-9.5 ft, 72,000 ppb). It seems possible that chloroform may 

have been transported in groundwater under a different 

groundwater gradient from a source at or near borehole 14D. 

Concentration gradients from additional onsite wells may provide 

more definitive information. 

Although benzene is found in high concentrations at MW-1 

(5,000 ppb) and MW-5 (1,700 ppb), it is not detected in 

groundwater at MW-2 suggesting that the recycling pond was not a 

source area for this chemical·or the plume has migrated. The 

only soil samples showing medium to low (500 to 8 ppb) levels are 

at borehole 35D. The absence of benzene in soils may be due to 

volatilization or flushing. The presence of benzene in 

groundwater may be explained by an offsite source but its 

presence at a depth of 9.5 feet of soil is more likely due to use 

and consequent infiltration near 35D. 

The presence of dichlorobenzenes in all groundwater monitoring 

wells and in most soil borings with high concentrations in the 

upper 5 feet suggest multiple onsite sources. Greatest 

concentrations with depth in soil occur at boreholes 140 and 240, 

and in groundwater at MW-2. Surface runoff could account for 

I widespread shallow distribution, infiltration for deeper 

distribution. Grading operations may also account for widespread 

I 
I 

shallow distributions of dichlorobenzenes in soils. At location 

240, dichlorobenzenes show some affinity for silty sand and sandy 

silt materials which may have some relation to the very 

distinctive staininq founrl at these depths. 
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In su~~ary, the presence of DDT, DOD, ODE, MCB, dichlorobenzenes, 
and acetone in groundwater may be accounted for by infiltration 
from the former surface impoundment. Chloroform and benzene in 
groundwater indicate offsite sources; however, their presence in 
soils at depth suggests that onsite sources may also be I significant. It is also possible that some chemical distri-

I 
I 
I 
I 
I 
I 
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I 
I 
I 
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butions can be explained by movement in groundwater and a 
variable groundwater gradient over time. Additional soil and 
groundwater data are needed to clarify these ideas. 

CONCLUSIONS AND RECOMMENDATIONS 

Groundwater and soils at the Montrose site have been contaminated 
with a nu~ber of chemicals, most of which were used in the 
manufacture of technical grade DDT. The distribution of 
c9ntaminants in surface soils (0-10 ft) indicates more than one 
source of contaminant input from historical site activities. 
Lateral transport of contaminants in soils appears to be limited 
and the main transport process was by surface runoff. Regrading 
activities also caused lateral transport of shallow soils which 
were placed beneath current building pads. Vertical contami­
nation is very extensive and is related to the former surface 
impoundment process areas and storage locations. The predominant 
vertical transport process appears to be infiltration of 
chemicals in either water or solvent-based matrix. 

Groundwater contamination of the uppermost aquifer, the 
Bellflower Aquitard, indicates the possibility of more than one 
contaminant source, since some chemicals are found at significant 
concentrations upgradient of obvious source areas such as the 
wastewater pond. field estimates of hydraulic conductivity 
suggest that percolation of contaminants to depths of at least 75 
feet may have occurred over a long period of time at high input 
concentrations. Water level measurements in the Bellflower 
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Aquitard indicate a shallow groundwater gradient moving toward 

the southeast: slight fluctuations may cause the gradient to 

shift periodically. The Bellflower is considered to be a 

semiperched aquifer: a review of hydrologic literature indicates 

that it may •leak" into the underlying Gage Aquifer due to 

lowering of the hydraulic pressure head by groundwater pumping in 

the Gage. 

In summary, the data show that onsite contaminant sources are the 

former surface impoundment (waste recycling pond), historical 

manufacturing and process areas (Figure 2), surface soils 

concentrated beneath present building pads, and two locations 

shown on aerial photographs as storage areas in quadrants 140, 

160, 350, and 360. 

Target ~hemicals 

Chemicals targeted for further investigation in Part 2 of the RI 

include the principal compounds used in the manufacture of DDT 

and a variety of solvents found at high concentrations onsite, 

including: 

DDT (all isomers) 
DOD (all isomers) 
ODE (all isomers) 
MCB 
Benzene 
Total dichlorobenzenes 
Acetone 
Chloroform 
BHC (all isomers) 

These target chemicals may be split into five groups: DDT and 

isomers, benzene species, acetone, chloroform, and BHC isomers. 

Compounds were derived from comparisons of the highest 

I concentrations of hazardous chemicals found in site soils and 

groundwater analyses. 

I 
i 
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Data Acquisition Needs 

Data gathered during Part 1 of the Remedial Investigation are 
inadequate to fulfill the goals of the Feasibility Study. 
Additional field sampling and data analysis are required to 
substantiate suspected contaminant transport pathways and 
quantify site contamination. '\ 

•The distribution of a number of chemicals cannot be fully 
~xplained on the basis 6f present data. Additional soil and I 
groundwater data collection is required to describe chemical 
movement at the Montrose site. Specifically, it must be 
determined how and to what extent solvents are redistributing 
contaminants under both unsaturated and saturated conditions. 
Future sampling efforts should be directed toward verifying 
suspected contaminant transport pathways and to define, where 
possible, physiochemical boundaries of suspected 'COntaminant 
plumes. These data will be used in the Feasibility Study to 
perform an endangerment assessment and to compare cleanup 
alternatives. 

Future soil sampling efforts should concentrate on the following, 
chemicals: DDT, ODD, ODE, MCB, dichlorobenzenes, acetone, 
chloroform, and BHC (all isomers). Methylene chloride and 2-
butanone should also be included at this stage pending resolution 
of the laboratory contamination issue. Major cations including 
calcium, magnesium, and sodium should also be included for in 
groundwater analyses to distinguish different aquifers. Selected 
indicator parameters for soil and groundwater including pH, 
cation exchange capacity, electrical conductivity, and grain size 
should also be included. Additional deep soil sampling to depths 
of 60 feet should outline the behavior of a wetting front 
emanating from the surface impoundment. Boreholes placed at 20 
to 30-ft concentric rinqs around the impoundment will define the 
shape of a wetting front both in distance and depth; this 
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approach will also detect the presence of multiple plumes should 

they exist. Shallow soil borings (to depths of 25 feet) can be 

used to supplement information on areas impacted by surface 

operations and secondary source areas, e.g., railroad spurs. 

Future groundwater sampling efforts should concentrate on the 

following chemicals: DDT, DOD, DOE, MCB, total dichlorobenzenes, 

chloroform, acetone, and benzene. Additional groundwater 

monitoring wells are warranted to determine the extent of 

contamination in the Bellflower Aquitard and to establish whether 

contamination has reached the underlying Gage Aquifer. 

Additional wells and boreholes should be designed to verify 

current findings and identify .the boundaries of individual plumes 

where possible. Rates of groundwater movement in the Bellflower 

Aquitard should be determined by either pumping tests or tracer 

tests, and if necessary, tracers may help identify differential 

movement of· certain chemicals. 

Groundwater analyses should include those compounds listed above 

as a minimum. Measurements of groundwater levels in the upper 

aquifer at additional wells and with regular frequency will 

enable a more precise determination of the groundwater 

gradient. It is recommended that at least three additional wells 

be installed in the Bellflower Aquitard, at locations that are 

downgradient to the former impoundment in quadrants 230, 35A, 

25A, and one upgradient at quadrant 13C. At least one well 

installed into the Gage Aquifer should be located in the vicinity 

J of the impoundment; if contamination has reached this aquifer, 

then a more extensive program must be considered. 

I 
I 
1 
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REMEDIAL INVESTIGATION OF MONTROSE CHEMICAL CO. 
PART 1 

FIELD INVESTIGATION PROC~DURES SUMMARY 

During the period June 18 to July 9, 1985, a series of air, soil, 

and groundwater quality measurements were made at both on- and 

off-site locations. This investigation was supplemented with a 

more limited groundwater investigation that took place during the 

period August 13-14, 1985. This second investigation involved 

resampling of five onsite and two offsite wells whose analytical 

results had been open to question because samples did not remain 

sufficiently cool during shipment. The following provides 

information on sample location and documents the methodology 

associated with these measurements. 

METHODOLOGY 

Air Quality and Onsite Safety 

Organic vapor analyses were performed on a routine basis during 

round one of the soil and water sampling, using an HNu photo­

ionizer with a 10.2 eV probe. The device was calibrated in an 

enclosed atmosphere, using a factory supplied 60 ppm benzene 

calibration gas. Span poten~ial voltage was set as appropriate 

for direct ppm readout, generally increasing the sensitivity (and 

factor of safety) of the instrument, relative to that recommended 

by the manufacturer. The instrument was calibrated on a daily 

basis, and adjusted periodically throuyhout the day for 

electronic zero and recalibration as necessary. Field 

measurements were generally taken at down-well or down-borehole 

locations, since strong winds generally made above-hole 

measurements nonreproducible. Background measurements, both on­

and off-site, were generally on the order of 0.7 ppm. 
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HNu measurements were used both as a relative field measure of 

volatile soil and groundwater contamination and provided a basis 

for establishing the type of personal protective clothing. 

During onsite drilling and groundwater sampling, HNu levels 

generally exceeded Health & Safety Plan action levels of greater 

than 5 ppm above backgound, ~nd Level C personal protection was 

adopted on a routine basis. This level of protection included 

tyvek coveralls, latex rubber gloves, rubber boots, hard hats, 

eye goggles, and half-mask respirators equipped with GMC-H 

cartridges (for organic vapors up to 1,000 ppm and dusts with TWA 

less than 0.05 mg/m3 ). A second leather or cloth glove was 

generally used during groundwater sampling to prevent ripping of 

the inner rubber glove. Leather gloves were discarded between 

sampling locations. Protective clothing was routinely changed 

between sampling sites to avoid cross-contamination. Final 

decontamination involved disposal onsite in 55-gal DOT approved 

drums. 

SOIL SAMPLING 

Onsite Soil Borings 

Soil borings were drilled at the onsite locations indicated in 

Figure A-1. A total of 17 borings were completed to a total 

depth of 178.5 feet. Individual borings ranged from 9.5 to 19.5 

feet, with the majority being 10 feet deep. In all cases, 

sampling was continuous throughout the indicated depth. A 140-lb 

hammer was used to advance the split spoon sampler ahead of and 

through an 8-in. hollow stem flight auger. The number of blows 

required to advance the sampler through 6-in. depth intervals was 

recorded and are shown on the boring logs. Three closely spaced 

brass liners, 6-in. lony by 2-in. o.o. by 0,065-tn, thick, were 

placed within standard split spoon samplers tor sam~le 

retrieval. Auger flights ~ere advanced only to the depth of the 
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split spoon sampler. Drill cuttings were retrieved, separated 

according to depth (0-5 ft or >5 ft), and store~ onsite in DOT 

approved 55-gal drums pending analyses and ultimate disposal 

directives. Boreholes were abandoned using a bentonite slurry 

consisting of a dense mixture of BENSEAL mixed with water and 

less than 5% by weight clean silica sand. All boreholes received 

a surface seal of portland cement. 

Equipment decontamination procedures were consistent with those 

described previously in the Sampling Plan and Quality Assurance 

Plan. Prior to drilling, the drill rig and downhole flight 

augers were steam cleaned at the driller's yard. Additional 

steam cleaned auger flights were used as needed to lengthen the 

drill stem. All auger flights were steam cleaned at the end of 

each day for the following day's operations. Spli~ spoon 

samplers and accompanying brass liners were initially washed in 

Alconox detergent, rinsed in deionized wat.er, and final rinsed 

with pressurized steam. Brass liners were new, and were never 

reused. Split spoon samplers underwent an identical 

decontamination procedure, after each use. The entire drill rig 

was steam cleaned prior to leaving the site. All washwater was 

contained on site in DOT approved 55-gal drums pending sample 

analyses and ultimate disposal directives. 

Upon retrieval, split spoon samplers were opened and the brass 

liners were separated. Brass liner contents (ends only) were 

described for lithology, color, and general appearance. The ends 

of each brass liner were then sealed with teflon caps and plastic 

caplugs, labeled, and readied for shipment as directed by 

Contract Laboratory Procedures. Samples were iced and sent 

Federal Express Priority one, overnight delivery to the 

appropriate contract laboratory for analysis. 
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Offsite Control soil Samples 

Two offsite locations were selected to obtain control (back­

ground) soil samples. The. two locations were a new construction 

site close to the new Van Ness Business Center, one block west of 

Van Ness Avenue, and in the Caltrans right-of-way on the 

northeast corner of Normandie Avenue and Artesia Boulevard 

(Figure A-2). Samples were taken with a hand trowel decon­

taminated with rinses of Alconox, distilled water, hexane, 

acetone, and finally with cert~fied organic free water. 

Descriptions of the soils profiles encoutered at both locations 

are included in Appendix B. 

GROUNDWATER MONITORING WELLS 

Existing groundwater wells were sampled at the five onsite wells 

(MW1-MW5), McDonnell-Douglas well (OW-l) and LAFCD well (OW-2). 

Construction details and well logs are provided in Appendix B. 

Onsite Wells 

Five onsite wells were installed by Hargis & Associates, Inc. 

during April 1985. They are 4-in. O.D., PVC plastic, and extend 

to a depth of approximately 70 to 75 feet below grade. These 

wells were perforated only through the lowermost 5 to 10 feet of 

casing. 

Offsite wells are of steel construction. The McDonnell-Douglas 

well (OW-l) extends to a depth of 460 feet and is perforated at 

depths of 140 to 450 feet. The LAFCD well (OW-2) extends to a 

depth of 165 feet and was not perforated at all; the casing is 

open to groundwater only at the bottom, and can be described as a 

piezometer. 
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Water levels were measured using a battery operated water level 

indicator, and when possible, checked against a weighted steel 

tape. Onsite well elevations had been previously surveyed by 

both Hargis & Associates and USEPA. Two existing onsite wells, 

MW-3 and MW-5, were dry and not sampled during the first round of 

sampling but were sampled successfully during the second round of 

sampling. Offsite well elevations were estimated using existing 

topographic and well log information. 

Wells were either hand bailed or pumped as appropriate. 

Monitoring well 1 (MW-1) was initially bailed with a 2-in. o.o. 
by 2-ft PVC bailer, equipped with a vinyl rubber flap valve. The 

bailer was initially rinsed with Alconox detergent, followed by 

successive rinses with tap water, deionized water, and organic 

free water. A new nylon rope was used to lower the bailer down 

the well. Five casing volumes were bailed prior to sampling, 

with water being contained onsitb in 55 gallon, DOT approved 

drums, pending ultimate disposal. Sample bottles were filled 

directly without the use of transfer vessels. 

Use of a PVC bailer at MW-2 proved unsuccessful, since the vinyl 

flap valve curled upon exposure to groundwater and could not 

retain sample within the ba"iler. At MW-2 and MW-4, two new 4-in. 

by 2-ft teflon bailers, fitted with teflon ball valves, were used 

to retrieve onsite groundwater samples. Teflon bailers were 

cleaned the same way as PVC bailers. New, heavy-duty, nylon rope 

was used to lower each bailer down hole using a pulley-tripod. 

Five casing volumes were bailed prior to sampling, with water 

being contained onsite in 55-gal, DOT approved drums, pending 

ultimate disposal. Due to inadequate sample retention in the 

bailer during sample transfer, a thoroughly rinsed, 1 litre 

Nalgene beaker was used as a tranfer vessel between bailer and 

sample bottles. 
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During the second round of sampling, all onsite wells were 

sampled with a 4-in. by 2-ft teflon bailer (as above) 

decontami-nated with successive rinses of Alconox detergent, tap 

water, distilled water, hexane, acetone, and final rinsed with 

certified organic free water. The bailer was lowered and 

retrieved as previously described, but only three casing volumes 

were bailed prior to sampling, with water being contained onsite 

in DOT approved, 55-gallon drums, pending ultimate disposal. one 

litre pyrex beakers were used as transfer vessels between bailer 

and sampling bottles. New transfer beakers were used at each 

well location and were rinsed three times with well water prior 

to filling with sample. 

Uffsite Well Sampling 

The McDonnell-Douglas well (OW-l) was sampled using its existing 

pump. Being a large diameter well, it would have been 

impractical to purge five casing volumes and retain the purged 

volume onsite. Instead (with USEPA approval), an estimated one 

casing volume was discharged to an adjacent storm sewer prior to 

sampling. After purging, sample bottles were filled directly 

from a spigot located approximately 5 feet from the well head. 

The Los Angeles Flood Control District well (OW-2) was sampled 

using a 3/4-hp Peabody-Barnes, 4-in. O.D. submersible pump. The 

pump was stainless steel and rated explosion-proof. The pump and 

attached 1.5-in. PVC hose was initially rinsed with 100 gallons 

of Alconox detergent, followed by over 200 gallons of tap 

water. A dilute solution of acetone-hexane (0.5 and 2 L, 

respectively, per 10 gallons of deionized water), and final rinse 

in organic free water was used prior to placing the pump down the 

well. The pump was initially lowered (using a new heavy duty 

nylon rope and pulley-tripod) to a depth of approximately 90 

feet, but its initial pumping rate ot approximately 4 gpm 
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exceeded the well recovery rate and the water level soon fell 

below the level of the pump. The pump was lowered an additional 

20 feet and restarted, with similar results. In addition, 

kinking of the discharge hose resulted in a leak, and the hose 

had to be replaced with a 5/8-in. vinyl rubber garden hose prior 

to lowering the pump to its final depth of 140 feet. After an 

estimated purging of one casing volume, sample bottles were 

filled directly without the use of transfer vessels: Soon after, 
\ 

water levels fell below the pumping level. Similar ~econtami-

nation procedures were performed during the second round of 

sampling. However, the pump and vinyl rubber hosing were lowered 

directly to a depth of 111 feet. Sampling bottles were 

constantly filled, discharged, and filled throughout the sampling 

event until water level in the well fell below the level of the 

pump. 

Samples were bottled and preserved in accordance with the Quality 

Assurance Plan and Contract Laboratory procedures, summarized in 

Tables A-1 and A-2, All bottles were precleaned and su~plied by 

the EPA Contract Laboratory, !-Chern. Samples were packaged, 

iced, and shipped to the appropriate Contract Laboratory for 

sample analyse~. 

Field pH, temperature, and electrical conductivity measurements 

were routinely taken on grab samples throughout the sampling 

process. pH measurements were made using a Cole-Parmer, 

temperature compensating pH wand, calibrated against a pH 7.00 

buffer. Temperature was measured using the same instrument and 

field-checked against a thermometer. Electrical conductivity 

measurements were made using a YSI, Model 33, temperature 

compensating, combination salinity-electrical conductivity 

meter. During the second round of sampling, the pH wand could 

not be satisfactorily calibrated and no measurements were made. 

Temperature measurements were made using the YSI conductivity 

meter, laboratory checked against a thermometer. Electrical 

conductivity measurements were made as described above. 
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FAS­
volatile 
organics 

RAS­
nonvolatile 
organics 
(extractables) 

RAS­
inorganics, 
metals 

RAS­
inorganics, 
cyanide 

SAS­
chlorobenzene 
sulfonic acid 

SAS­
routine (TOO, 
chloride, 
sulfate, 
nitrate, 
nitrite, 
fluoride, 
calcium, 
carbonate, 
bicarbonate) 

Table A-1. SAMPLE BOTTLING AND PRESERVATION 

Contamer type, 
number of sample, 
quality control 

2-40 mL glass vials 
fitted with teflon 
backed screw septum 
caps. 
Supplied by CL. 

Preservation 
and conments 

Vials filled 
canpletely with 
no head space. 
Iced for ship­
ment, 4 deg c. 

2-80 oz, amber glass Bottle filled 
bottles, with teflon 5/6 full, iced 
liner caps. Supplied for shipment 
by CL. at 4 deg C. 

1-1 L polyethylene 
bottle. 
Supplied by CL. 

1-1 L polyethlene 
lx>ttle. 
Supplied by CL. 

1-1 L amber glass 
bottle with teflon 
lined caps. 
Supplied by CL. 

1-1 L polyethlene 
lx>ttle with teflon 
lined cap. 
Supplied by CL. 

Bottle filled 
7/8 full, 
acidified 
(1.5 mL cone. 
HOOyl L) 
to~ pH2. 

Bottle filled 
7/8 full. 
Add cone. NaOH 
to pH 12. lced 
for shipment 
at 4 deg c. 

Bottle filled 
5/6 full, iced 
for shipment 
at 4 deg c. 

Bottle filled 
7/8 full, iced 
for shipment 
at 4 deg c. 

No. of 
samples 

10 

10 

10 

10 

10 

10 

No. of MmliiUl\ 
No. of dupli- No. of 
blanks cates bottles 

4 4 36 

4 4 36 

4 4 18 

4 4 18 

4 4 18 

4 4 18 

I Note: RAS - routine analytical service: SAS = special analytical service; 
CL = contract laboratory. 
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Table A-2. CONTRACT LABORATORY ANALYTICAL PROCEDURES ~( 

r Prec1s1on, -~ . ,.,~ ~·~-·.:;, 

relative 

r standard 
Accuracy~', Measurement deviationa Caft>lete-

~rameter Matrices Method % % ness, % 

r HSL canpounds Low and CL RAS -As specified in- 95 
and library medium organic -cL contract--

-

matches of concentration analysis --quality control--r 30 highest water and -requirements--
canpounds soil/sediment ; ~. 

. ,.-, -·. 
sanples r.: 

I" 
~-
~ 

Dioxin Low concentra- CL RAS -As specified in- 95 
tion soil/ organic -cL contract--

I sediment analysis --quality control-
sanples -requirements--

r 
Metals and Low concentra- CL RAS -As specified in- 95 
cyanide tion water and inorganic -cL contract--

soil/sediment analysis --quality control-
sanples -requirements--

r Parachlor- Low concentra- CL SAS <20 +20 75 
benzene tion water organic 

I sulfonic samples analysis, 
acid user 

providedc 

I Alkalinity Low concentra- CL SAS <5 +5 75 
tion water inorganic 
sanples analysis 

1"._, 1 (EPA 310.l)d 

Residue, Low concentra- CL SAS <15 +10 75 

I filterable tion water inorganic 
sanples analysis 

(EPA 160.l)d 

I Chloride Low concentra- CL SAS <3 +3 75 
tion water inorganic 

I 
sanples analysis 

(EPA 325.3)d 

Fluoride Low concentra- CL SAS <3 +5 75 
tion wat~r inorganic 
samples analysis 

(EPA 340.2 )d 

!014-284 A-ll 
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Table A-2 (Concluded) 

Measurement 
parameter Matrices Method 

Prec1s1on, 
standard 
deviationa 

% 
Accuracyh, 

% 
Cat{>lete­
ness, % 

Nitrogen, 
nitrate­
nitrite 

Sulfate 

Carbon 
dioxide 

Total organic 
carbon 

Grain size 

pH 

Temperature 

Electrical 
conductivity 

Low concentra- CL SAS <12 
tion water inorganic 
samples analysis 

(EPA 353.2)d 

Low concentra- CL SAS <10 
tion water inorganic 
samples analysis 

(EPA 375.4)d 

Low concentra- CL SAS <10 
tion water inorganic 
samples analysis 

Low concentra­
tion soil/ 
sediment 
samples 

Low concentra­
tion soil/ 
sediment 
samples 

Water samples 

Water samples 

Water samples 

(Std.Methods, 
406A)e 

CL SAS 
inorganic 
analysis 
(EPA 9060)d 

CL SAS 
(AS'IM D422)f 

~termined 
in field 
(EPA 150.l)d 

~termined 
in field 
(EPA 170.l)d 

~termined 

in field 

<3 

<20 

<1 

<1 

+10 75 

+10 75 

+10 75 

+5 75 

+20 50 

+3 75 

+l 75 

Note: RAS - routine analytical service; SAS = special analytical serv1ce; 
CL = contract laboratory. 

a. For definition of precision, see Section 15.1. 
b. For definition of accuracy, see Section 15.2. 
c. See Section 9.0, Analytical Procedures. 
d. USEPA. Methods for Chemical Analysis of Water and Waste. 1983. 
e. APHA, AWWA, WPCF. Standard Methods for the Examination of Water and 

Wastewater. 15th Edition. 

\ 

\ 

f. ~. 1984 Annual Book of ASTM Standards, Part 19. Natural Building Stones; 
Soil and Rock Standard Method for Particle Size Analysis of Soils. 0422. 
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Table B-1. SOIL DESCRIPTION - NORTHEAST CORNER OF 
NORMANDIE AVENUE AND ARTESIA BOULEVARD, 

CALTRANS RIGHT-OF-WAY 
June 24, 1985 

Parent material: Fill 
Drainage: 
Aspect: 
Stoniness: 

Well drained 
South facing slope 
Stony 

Root distribution: Weeds in upper horizon 
Moderate to rapid Permeability: 

Comments: 

0-20 in. 

20-33 in. 

33-43 in. 

43-50 in. 

l0l4-317 

In-place fill around light pole 

10 YR 5/4 (dry) yellowish brown, very gravelly 
sand-gravelly sand, with abundant stones greater 
than 2 in.: single grain--weak granular/subangular 
blocky: loose: gradual, wavy boundary. 

10 YR 6/3 (dry) pale brown, silty loam to loam: 
weak to moderate subangular blocky: soft to 
slightly hard, friable, non-sticky, non-plastic: 
gradual, wavy boundary. 

10 YR 5/6 (dry) yellowish brown, sand to gravelly 
sand: single grain to weak granular/subangular 
blocky: loose: gradual wavy boundary. 

10 YR 6/3 (dry) pale brown, silty loam to loam: 
weak to moderate subangular blocky: soft, friable, 
non-sticky, non-plastic: mottled with iron oxide 
and caliche. 
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Table B-2. SOIL DESCRIPTION - CONSTRUCTION SITE 
ONE BLOCK WEST OF VAN NESS, AT NEW VAN NESS BUSINESS CENTER 

Parent Material: Fill over native soil 
Poorly drained 
Caliche 

Drainage: 
Salt or alkali: 
Moisture: 
Aspect: 
Permeability; 
Comments: 

Dry to slightly moist 
North facing cut 
Tight, low 
Upper fill from cut-and-fill operations; 
lower fill from construction debris 

0-36 in. 

36-54 in. 

54-68 in. 

2.5 Y 4/2 (dry) dark grayish brown, 5 Y 3/2 
(moist) dark olive gray, sandy loam to clay loam; 
moderate to strong angular blocky; extremely hard, 
very friable to friable, sticky; clear, smooth 
boundary; with caliche (fill) 

10 YR 5/3 (dry) brown, 10 YR 5/6 (moist) yellowish 
brown, gravelly sand; single grain granular; 
loose; clear, smooth boundary; with caliche (fill) 

10 YR 5/2 (dry) grayish brown, 5 Y 3/l (moist) 
very dark gray, clay; moderate, subangular blocky; 
extremely hard; diffuse, smooth boundary; with 
caliche, partial cementation. 

68-95 in. 10 YR 6/2 (dry) light brownish gray, lOYR 6/4 
(moist) light yellowish brown, clay loam with 
trace fine sand; single grain to weak subangular 
blocky; slightly hard, friable; diffuse, smooth 
boundary; with caliche, partial cementation. 

95-113 in. 10 YR 5/4-5/6 (moist), yellowish brown, fine sandy 
clay loam-loam; weak, subangular blocky; soft, 
friable; occasional caliche. 
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Torretw:~, C.llforril• 

for CCA Corporat•ort 

Pionc:cr Drilling Co. l JOII NUWI[II! lH·OOI 
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[KHIItf 
IIUWIU 

~ 

ADO ITJONAL M£TtAL F I EDDY 
Cllft1ENTS 

RED AICl WHITE STAIIIS • 
GREYISH IllES 

INCREAS IIIG CALICHE 
WITH DEPTH 
111011 OliDE 

COIITACT BETWEEH HOIITEZUKA 
CLAY AIID RAMONA SAIID ( 1) 

'J 

~c 

O·· 
(11.1 

::--~'·· 
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BORING SUMMARY NO . ....!!!!.. 

t:L[VATION: Nil n.&Tr -•-• rn: ~ .,, ltU 

0i3f:ljflf£f 'I+'"., l!>. ~l $,,. ~ .p~~ 
li iP +

0 ~· ~· "" ~ " 4~ MATERIAL DESCRIPTION l\ a4 t ~ ~~ ""~'" // ~~;~., "~~ •"•~ ,,., IJ <t~ I~ 
AUh8i t COftCrete kM 

I :; a. ..... stltr eta,, ,.,.., wlttl :_1_ .... , 
2-

C&l It tract ef ,.,.. laM C ... ; ,,,. 
7 ... ,. reUtfted. ,._ 

·,_ n 1'0841 beM wt till ...,....ter 
C&l zo IM• _.riJt"' .. terl•l •) 

4 10 " S....,. chy.,. ant, ftM 1 ,.,. to ., •Itt. trece ef cal let. nlff· 
s- C&l " 17 C.ll- ............ 

37 
•w 50 ltlff 

•• 7 )0 
C&l " • :!!: :r:r.;•"'· .tuo -~- o11thtlr • n - ~ht 11 

' C&l 11 ,.,._ .. ..,1 .. .-

10. 
TOTAL -INC Dli'TH t.5 rnT 

'I Ill QIOINlOIA TO [ICQJntJI[D 
TIIW:: S01W JalO •.a. 

12· STAll 71SS e.-. 
STOP Z•15 .... 

ll 

14 

1!1-

... 
17 

.... 

.... 
zo. 
21 

zz 
Zl 

24• 

n 

C.U • tco.tnel 2•tnch C..llfornle WHtUIH 

S.Ubcontr.ct. Mo. 1 .. 6zs·~'"llZ•OOI • Mofttrou Ol•ice1 C.O...ny 
TCM""r6f'Ce 1 C..l I for"h 

for teA CarPQof'etlon 

Pioneer Drilling Co. I ..101 IIUWI(III: IH•OOI 
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_, .._ 
.. _ 

- .. 111M -

[.I Mil IT 
NUWe[lt 

' 

ADOITJOttAL METCALF I EDDY 
COtf400S 

FILL VITH CONCRETE AND 
BRICK 
YELLDV. RED. IlliTE STAINS 

MOTTLED RED STAINS 

VELL DRAINED WITH ~GAHESE 
OX I DE CDitCRETI OilS 

-~ 

a.c 
O·· 

~· ;,~-~~.r· 

~---'-

i: 

l 
I 
I 

I 

I 
I 

i 
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BORING SUMMARY N0.-2!!. · 
[L[VATION: Mil IIU'~ MILl~ll: ,_ 76, IMS 

I ~Mii!Jfiftf ~ N• ~,. ~ ~~ ··, 
.. ~~ ~'" "' g 1.1 ~ (# iP .0~ ~~- ~ ~ C)~~ MATERIAL DESCRIPTION 

i' o•,.' ~~ "Q~C# /'# ~~~ AOOITIOIW. METCAlF I EDDY ..... • ... , ... ,~ilf' C) .. ~ lf# ,(, ... 
COI1EHTS 

Auftalt concr•to_NM 

I, 
I 

16 

::::_~ ,..:!:r ..:' !~.:~·:.,t ' _, .. . .. , - 110 SPLIT SPOON RECOVERY 
2-

Clll ' .... ,_ 1 precl~tll .. ece ,.. 1 
Clll II IL-Q. cs.,..,. '"'· , .... wttll ,.,.. " .. MOTTlED DARK GREYISH HUES 1 ••nd ... t.rece ef c.el lcfl,e 4 II ,.. IUD ·~ 

.:wo .... : 51 ,, ........ -,. ... ,. --·-· 
_, ... 

_,th coli-'",.... -" ' I C111 II -- - - -- - - -- -- IRON OXIDE "Cia,,_---., -- ' - - - - -" 'SIHI[ lo!W)7 alit, fl,..,-_.tli cl'o, ••• GREYISH HU£S Clll 12 I ' lncre .. t .. ct., te cl.,., 
10 ollt _,,. ,.,.. .-

' Clll " 
ID-

TOTAl -INC D(PTH '·5 FUT 
II ICI~Tili~DtlD 

TII'E& KM I100 a.a. 
12 STAIIT 1&05 a.-. 

STOP 11-o e.-. ,, 
14 

IS 

.... 
17 ... 
..... 
2D-

21· 

Z2 

zs 
21 

a-

t.L8 .. ~lnal J·lftCh Callfornh -.NUl .. 

Suocontnct No~ 1-,ZS-2,.,·222·001, Jlloftt.rou ~leal c.o.p..,., [I HI. IT 
NUWI(II 

Torr•"'=•• C..llfornle 
fot' rLA Corpor•tl.,. 1 

Pioneer Drilling Co. I JOI IIUWI[•: ~~··001 

B-9 
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BORING SUMMARY NO . ....!!!. 
t:U¥ATION: N/l DATI[ IMIILUD: .- 2,, ttiS 

/fii%1Jfiti! c+ ~~ ~~- ~ .p~~ .. ~~ ~ ..... ... ' ~ ~ MATERIAL DESCRIPTION ~ ~, .,., ~~- ~ ... s Q ~ 
~ o•~ ~o~ "' ~ !l ~~~., 

ADOITIOHAL METCALF I EDDY .... ....... ,,., 0~., 4f cJ /i;' 
WtiENTS 

h ....... ~ ....... 
~';_-· 

I 16 
1 rt1 J c ~.., at t, ,.., -·- -.. :::.. DARK GREYISH HUES I •lth fl• te CMF'H ... -.. c:&l ' 1 .. -1 WHITE CRYSTAlS PRESENT 

~-- -~--· 

s-
, a.- Ch,.,- ant, u,.., wtD ,. .. DARK GREYISH HOES, c:&l 12 trace ef ftM NM CALICHE, IRON OXIDE .. • - ~ alit, ,.,.., •'"'- ~- WELL DRAINED, 10 

CIIIJ' - ..... - LIGHT GREYISH HUES c:&l " ~!lti"'iii:~;-w;,-ii"·-.rw.~ f.,, . ..r=--; ~~·-· 1!,_ ... ..... CIIIJ' - .. WITH IRON OliDE, c:&l , ...... 
LIGHT GREY TO GREENISH HUES : -' ... ,_ 10 ... -a. ClaytrJ at It, ft,.., wllft ... , ...... 2 """--- .... - -.... I 

c:&l 10 

10-
TOTAl. -IIIC DO'TII t.S FUT , .. Ill -TO lliCIMfTOIOI 
Tllll:o SCT\P ltSO e.a. 

IZ $1Aitl 9100 .... 
STill' to•S e.a. .,.. 

M 

.,.. 

... 
" -.... 

10-

Zl 

zz 
zs 
M-

zs-

c.&a • ttc.tnat 2·1N:h C.ltfor"'• _,.u, .. 

SulkMtrKl Mo. 1•6ZS·t,-Ul-oG1, ttofttroM ~feel C...,..r [IHI.IT 
NUN I(• torr...ce, C..llfOf'rtlo 

ror CCA C..OporetiOI'I I 

~ioneer Drilling Co. l JOe Nuwer:": n•·OOI 

B-10 
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BORING SUMMARY NO . ....!!!.. 
I:LI:Y&TIONI H/l O&T[ O~lt L[D: .lvM U, IH5 

~diKU~~f 
.._ \l+ ~ 4r I :t N• ~.,. ~ f(o~ 

~~ ''" !i\ g " MATERIAL DESCRIPTION ~ li ~ +0 -f ~· ~· "- ~ 0 i~ 
..... ' 0~ \li ~;- ~~ + o.. ~o " . ,:r,. ; " 'o't •"•"" ,,., l ~ /i c.O c." 

A"'''• It 
I 

I) 
da,.y allt, fiM, ,.,. ... , I NL-c&. Filii: 

z- Cl8 12 ...... , .... ._, lilt 

11~ 
Cl8 ,, 

Sllofll. s....,. 1llt te 1l1tr 11M, ,,: ,. ... 4 

5 Cl8 17 St tJ aMWI, ,,.,.,· •fth trace 1 
5 ••tOe tnc1val•a and cal teN 7 .. trt• .. Cl8 I 

7· .~ 
Cl8 15 oi:.:C'L ·~ attt, Une, •lth eta, 1tlff • I to c .,., aUt, trece IMII 

11 • Cl8 11 
... - .. .. -1(1. 

IOTAL -INC D£PTH t.S F[[l ... NO ~TDI DICOLIITDIDI 
Tll«s. SETW' 2110 ,,., 

IZ STAAT J.1lS It••• 
5TOP 2150 ,,., 

l:t-

14 

15-

... 
17 ... ... 
zo. 
Zl 

zz .. , 
\·! 

n-
24· 

zs-

GU • .._lna1 2•1nch C..llfornlt -.odlfl" 

St.rbcontrKt Mo. 1•6U·l'H•22l·OOI, lllont.rOM ~leal (o.peftJ 
TorraftCe, C•1iforRie 

for teA CorpotelloA 

Pioneer Drilling Co. j.OOI WUMI[~: )~·001 
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.... --.... 
te llll>t --

[XMieiT 
NUMIU 

t 

ADDITIONAL METCALF I EDOY 
C0191ENTS 

WITH DARK GREENISH HUES, 
COIICRETE, IRON OXIDE, 
IWIGAMESE OXIDE ( 7), 

..tA1...ltl!£_ 

IRDII OXIDE AIID CALICHE 

GREENISH HUES 

GREENISH mTTLING, IROII AND 
IIANGAIIESE OXIDES 

i 
I 
I 
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\ 

\ I 

~ ... ... .. ... .. 
-= ... 

-. j 
~ 
.... .. .. .. .. 
~ 
~ 

I 

l-

,_ 
• ,_ 

., 
• .. 

10-

1 ... 

IZ 

13 

14 

1)-... 
l'f 

I • 

.... 

Zl• 

R• 

u 

BORING SUMMARY N0.2!. 
ELEVATION: M/1 DAU IMULLfD: J,.... U, 

" 11 
C&l 1' 

7 
7 

C&l 1. 

5 
u 

C&l , 
) 

C&l 1Z 
l 
5 

C&l ' • 
:.&A 1_,! 

' 5 
C&l 100 

1Z 
16 

C&l 1t 

' 12 ,. 
C&l 1 ... 

' 5 

C&l 1: 

" 15 
C&l u 

' 11 
C&l I• 

.. 

MATERIAL DESCRIPTION 

~·pft•l t ltOftC,.t ...... ,.,.. 
to coarM 

Fl tla chyey at It, fine, 
ftne, with brtc•a, p-..1 .......... 

ML-tL Chyey al1t, fine, ..tttt fiN 
unci, tuee of ultd\e, •Itt~ 
OCCUIONI fine to Nell"' 
lind •• ,. .... 

I lite 
I 

SM-ML Silty utMI, fhw, •lth tnce M41• 

Ill. 

of clay, purple .. tertii deftM 
lttcluded .. ry •ht 1\atd 
c-.nted lenses of purple 
Undltont'. (lteUIMr phcH 
In 1.-.pler& atlll ton...,, .) 
Mo ,..,,. 

$.and,. alit, ftne, •lth allty attff 
chy ,.,...,,, en4 p.t.chel or 
pvrple .,terhl 

O.crenlflt P'lrple real ... 

-· . -· -·- •··.. -· . ·-
IOTAl BOAIHC O£PIM 19,i rt[l 
110 aroutOWAilR £IICOUN1UED 
Tlf'IE: SUI..P 11:'0 •·•• 

STAIIT 11:'~ •·•• 
STOP 113!. It••• 

mtat 

CUI .. N~lnal Z·lnctl C..IUorftla -.dilled • LoU '~h 

, . ., 

- ~I• oniJ rehlned In lower tub•. 1...._ ~~l•r ••J' hue ~n•tr•ted .. tuhl; ftOt ret•lnl"9 .. terhh dve 
to h•rd ... tert•l IOd9~d In ,~l•r. 

~ontr•ct No. l·US•2,•lll•OOI, I'Ontrou Ch..,lul c.o.p•ny 

1orr•~e. Ctllfornh 

for c.cA Corpor•tiOI'I 

Pioneer Drilling Co. IJO• NUW8(11! 
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r
OHIIIT 
IIUWI[II 

10 

1)6·001 

ADDITIOIW. I'I:TCALF a EDDY 
C09101TS 

DARK GREY tliFS I GREEII 
a WHITE STAINS 

SAHPLE SHOE SHillS PURPLE STAIN 

PURPLE SHEEII, GRAll SAMPL£ 
OF ORILL CUTTINGS 

MOTTLING WITH IRON OXIDE, 
GREENISH HUES 

! 
I 
i 

I ~ 

I 
l 
I 
I 
I 
I 

! 
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BORING SUMMARY NO.~ 

[L[VATION: II/I . O&T[ DIIIL.L[!I: ,_ "• IH5 

fii11J%fif ,. N• ~~· ,. .t~ 
.. ~~ ~10 li' !:1 " MATERIAL DESCRIPTION ~ c; (p of :f ~ ,)" ~ ~ 0 ~~ 

,. \ " 0 c; ~ It;.: I I• ~~ "} !l ~~~ ADOITIOIW. METCALF & EDDY .... .. .... -.; ,~~ ~ ~ Ji ~ 1~~. .. CIH1EIITS 

~:'::!~.~;t::•Mo fiM ~· .. d'7 ,..., 
I ' - " .. 

7 a. .... fill: $Utw ci•J •tt.h trace ,,. ;-at ::. 
z- e&a • of ..,...,., ot ~. lreoe of 

END OF FILL 5 colter. 
11 ,_ 

e&a 17 IMAe•t"'' c.aUctte te 

' 
...,... •• , •• , 10\ DARK BROWN SilTY a.AY 

4 

:~ WITH CALICHE, IRON OXIDE 
·UII 

10 - =:.:.c:.: ... , W1UI C •'I ,. to -" atllf .. e&a u 511 .... $llt7 -. ,. ... -·- .._ .. liEU DRAINED 
• - llpc 

? 
15 -.. e&a .. 
7 
It 

~ ...... " 
_ .... "'!"""' • t 1 ,, ne, .,tft tree. at ~·rc 

10-
of ch7 ,,_ 

II TOl AI. -INC OfPnl '· 5 F([T 
110 aoMIIIA TDI DICIUITEMD 

12- TU€, :KTI' J:)O .... 
STAAl )115 p.-. 

I) StOP '•IS p.-. 
14 

,,_ 
... 
1?-... 
.... 
10-

It 

u 
Zl 

24 

~ 

C&8- ..... "". Z•lncfl C..llfornlt ~lfiMI 

~ontr.ct Mo. 1~,n·Z9t•Z:U-OOI, ...,_.treu o--tcel C.O.,•nr r .... .., INWe(lt 
ToruM.e, C..IUOf"ftle 

for tc.A C.Orpornl• 11 

Pioneer Drilling Co. j_JOI NUWHII: ll,•OOI 

B-13 
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BORING SUMMARY NO.~ 
lrUYATION: 11/1 OAT[ Dlto.. c[D: ~ II, ltl~ 

~tli%~~f 
.. ..~+ .. ... "'~ 
l~ ~~.. $,... + .. ~l 

MATERIAL DESCRIPTION .... li iP +IQ• ~::.· "- ~ II \' 

l o•t' :Jl .. \ 10 /i \~ .. ~ ADOITIOIIAL MUCALF I EDDY .,., , ... ~.,; '~ ~~·~· ~tl I~" COIWITS 

1 

~~.'~:oncreu hie, fiN I:!~ ..., ,,.,. 
I• ' I) fill: ci•)'•J alh .. trh, ,.,. _,,, dor• 
z.. CP " ,...,., •lth CNrte ... tncl~t• 

... _ 
16 ,,,..,., of red brlcll, erevel, 
II tren of unci •• th rH , ,. cu 16 "''"'"' .,. ........ ,.. 
' 

brtc~ dull RED, YELLOW, WHITE STAINS .. 
lO 

s cu n 
10 1.,._. 
II 

I cu " . ., .. OrltiN11 erouM 

• cu 2) "'-•CI. Chr•J '"'• ,...,., -'"' u .. attff CALICH£ u ...... 
cu-

15 • 21 ----
10-

I Sll Stltr .. od, """• .1.., troce j -~ ... II .... 
II of cley enct or•••• ...... ··-cu 2• Sl1tJ 1.-.d, ,.,.. te .,., ... 

II - -
II• TOTAl IIOAIIOC D£PTH 11,0 fEIT 

NO ~T[R DICOUIIIOIUI 
ll 

14 

IS-

... 
" 
I • ... 
zo. 

II 

II 

n-
14 

zs.. 

ua. ffollllnel 2-lndl C.. I "•'"'' -ocllfled 

S\lbcOfttrec:t No. '"''2)·299-U2·00I, Mor\tron Ot.e-tu1 c-.,..,., C"''" 0111"1[11 
tOf"renc:•. Clllfotftll 

for GC.l Corpor,tiOI'I ll 

Pioneer Drillin~ Co. J.JIO• .. u .. ec": 1~'·001 

B-14 
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BORING SUMMARY NO.~ 

H[VATIO .. : "" OAT[ DIIILL[D: .- IS, I,.S 

iiiif/%il/ " ._'IJ+ " .. "'~ l"- ~~'" §,... ,.. .,o~.~ ..... ~oo .. 0. \•:;.· ... ~0 o~' MATERIAL DESCRIPTION 
•" •' o~" o~ .tj ~.,, 

l .~l ,$;,o l~~ l~.~ AJ' . 
A•pf'l•h COftCret• .. H, ft ... 

I ::-:•-
.., , . ., 

I I 10 
Ill :a:- ~,{-a.J.!.J• 

' '' \1 clayey •l!t .. tria, ... -It 
. :::.. 

~ 
C&a ' u,.., wtu. .,. ... ,, Wldla 

' end uace ef Mn.f 
n 

~ C&a 1) 

.. ' ..... .. ....... , flf"lt ..... , r.r;,M,., n. '·" ft. -.. t• 

s- C&a ' ~=·::~:-:h~:: ~~.:~· • ... ' 10 ... ,. ......... 

C&ll 7 

' : ........ ~·~r•Y • t, ne, ••_"' .... 
ullcfte .,... Iron ..... 

C&a ' • .: 111.•»1 ~•114y al h., ftM, .tu- cl., i 
' [<MI ll ::., ~~, .ift4. rr,.., •'"" ''"'• : ~= 
oo-

. ..,., ••Idea or ,..clpiUtH Ia 

~ Ntetfll I 

II TOTAL IIQOIIIC D£1'TH t.S r~T 
ItO GR<lUCNA T[JI [JICI)UifTLo[O 

12 TlttEa SEll.P TO•U o.-. 
~IMJ 10:}0 •·•· .,.. ~TOO' 11a1) •~a. 

14 

IS 

.... 
17 

.... 

.... -21 

22 

u 

24 

n 

(.UI .. r.c.lft&l l·lnch C.. I Uon•l• _,.UIH 

~bc:OftUICt Mo. , .. ,U .. J,·ZH•OOI, Mantra•• crw.tul ~~aNIIIT c--r NUOOUII 

1ouence, Cel I forrth 

fOI' CCA Corpornion 
, 

Pioneer Drilling Co. I .101 •uwel'•: U'·OOI 
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~( 

-r, 
! 
I 

"'' I 

I. ," "C" ~' 

,., 

ADDITIOIAL M£TCALF &EDDY 
COIKNTS 

GREYISH HUES, SOli£ STAINING 
CLEAR (COLORLESS) CRYSTALS 
IRON OllOE 

IRON AND MAHGAN£SE OXIDES 
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BORING SUMMARY NO.~ 

II 
~ 

lfUY&TION: Nil nan I>IIRIFD: Jono n, IM5 

0iili~f£f 
\ ,<J+ " .. "~ l~ ~~b ~...... ~ .1# 

~ (p +ll+ ~+ >)" ~ ~r:s 0 ~~ MATERIAL DESCRIPTION \+ • \ 0 ~ 0 ~ ~ j ~ ~ 
•' ot 11 "' "' ~~ ADOITIOtiAI. METCAlf I EDDY o\;.t '"•'" \~ ot ~- l! I ~'t C0,.,4ENTS 

II 1-- !~!.~~~;l:~ NH, ftne -· .. dry ,,.,. 
... 15 ·-·· 7 Filla StltJ Und, tl"'ll to OOM -It .... 
2-

Ql1 s CMrM• •lUI re-d brlcll end ,,_ 
GREYISH HUES, CALICHE , er..,.l 

' 
(I 

, ..... Ml-0:" n.,.,. ill '• .... rth ,.,. ... s trace of ft,.. • .,... ...., 
s c.eltc:he 

c:&ll s 
5 - s...,. ant, lne, with chr ... ··-

!I 
.. ' .,.. U'ece of caliche 111011 0110£ c:&ll 7 

1' 
5 Slt .... t lncreiH 1ft fiM IW\41 

10 eRdUH~ 
c:&ll IS .. 

' ' !! ........ ~ .;.._t, P'l I~J a '~• ...... 
':0~ ... 10- !'-

.tth tron oJIIM 
! ·-. 

!I ~ YOIAI. 11011111(; DEPtH ,.5 faT 
IZ.. 110 CIIO..IOWAT£~ ENCOI.IIT[R[D 

TINE: S(lUP l1l0 •·•· ,,_ 
STAAT t1lS •·•• • 5101' lt20 •••• 

14 

ll 
.,.. 
... 

_J; __ _ 

.. 
<:) 

11' 

II .. 
~ 
q. .. 

.. 

.... 
llr: 
... -:I ~ 
~ .. .. 
e 

:r• 
:r:r 

~ 2J 

\I ~ 
24 

zs-

'I t48- "-IM1 Z•tnc:h C..IUornit IIIOCIUIH 

SubcOtttrec:t MQ. 1-•n-:,.,·Ul·OOI. Kontrou (he.lcal Co-o•"J (XHIIIT 
NV" I(-

,.,,..nc •• c.Jiforftte 

I 
fer r..c.A C:orpar•tton " Pioneer Drilling Co. I .JOI NUWIIII!": )~··001 

I 
I 

B-16 
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BORING SUMMARY NO.~ 
[L[VAIION: N/1 DAY [ DR I\. .[D: ....... II. lftS 

/{r[Jilj!ftif ' ,;s,.+ .. " .. ,_. .. ~ ., l!>. $~ ~ ,,. Q+ .,o,.t 
MATERIAL DESCRIPTION t"' 'O.:l ~r -~.<~"'~~-~~; \~~i 

..... • .... <,; ,,~ (1 .. ~ ~~ 1 ..... 
;~o!;.:-"cret.e b•"• fine ....... drr 

I 
II 

.... - i-.. 
7 11111 chyey lilt •ltft ,. .. _, .. 

z- CAll II t...:luatena of cOMret.e s -··-· II 
:t- CAll II 

·- ' 11 

s- CAll '' .tth lfiCiuiiMI ef n4 s "''dL eA4 cencrate • .. CAll 10 

,j ........ ;..: ... ··-· .... , c .,, •• ? 
CAll 17 

:: IL-Q. 1 C11re7 tl t, u.,., ..ttlt 
'··-of fine ... 

F , ..... .. 
~ ·~·' -. ,.., wna vece 

10-
of cley 

TUTo\1.. ll!llllll: O[PTll t.S ntf .... 1111 ~to DlalllltiiiED 
filii: a $UI.P JoOO p,-. 

II- $TNIT ZoOS p.a, 
ITOP JaJO p.a. .... 

14-.,. 
.... 
IY 

.... 

.... .,. 
11 

12-

D 

14 

&-

CAll - _ ..... z-•- C.llfor•l• -~~·-

- ... tract IOo. I·,ZS·ltt-7U•OCU, -••••• O...lul ~ 
twr-.ce, C.1 Uornla 
f.r CCA C.rperetl• 

Pioneer Drilling Co. 1.101 MillO I(~: ))6-001 

B-17 

, . ., .. .. ··-

. .._ 

UNIIIT -·"' IS 

ADDITIOIIAL I'ETCALF & [DOY 
CMIOITS 

BASE OF FlUS AT 4n ( 7) 

CALICH£. IROI OIIDE 
WEll DRAIIIED 

WELL DRAIIIED 

t:-~'. -­
.... ~ . 
~ .. 
~:---
'i . 
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BORING SUMMARY NO.~ 
lr:U¥AT"'•I 1111 D&TI[ ,... '•n: ~ "· I!IS 

lj}jjljijjftf ~ ~~ ~~- ~ l~ ) 'I ri, ~ ~r.; S' !:1 II 
MATERIAL DESCRIPTION ~ (ii§l l.,f ~~- "'~ ,~~ 

.. l li' ,~1 ,;~(i .~~. i1 ADOITICIW. HETCALF & EDDY 
COt94EHTS 

i ~~lt -:":";':.~ ... ,. ... -~ ... ld•J , . ., 
I I~ a. fllh Silty cl07 .!th ...... r-'"t ...... 
2-

Cia 7 " .. eM ,._ ...... ·-1.- ,.,. - DARK GREY HUES, WHITE PARTICl ' 
•• _.,. __ M7_ 

BASE OF Fill AT 3.5 FT (?) 7 fill 1-J ft. ,. caa 10 

E' .· 

4- ' lcaa .. ~ 
ltOTTLED CAl.IOIE, 

.~ 1- I :r:;f. • c. -. _.,at~race n l!!,:rcu, , .... OI':CASIIJIAI.. STAIIIS .. - 17 .... ~:-.:r.:::: 1011:10 . 
' tz 511 SlltJ .... fhw te -''•• -~-.. ca t7 toii:IOW-ef CIOJ- - OCCAS liJIAI.. ST AlliS, • ... ..... 

GREENISH HUES .. .. 
Gill 1J 

10-
mAL -tiC ID'TM t.S ft.. .. ... ., -m BCIUmiiD 
Jl~ setlP hOD •• ._ 

IZ.. II'!Mfht5 .... 
Still' hU ,.._ 

ti 
M 

flo 

... 
~17· 

... ... .. 
It 

II 

u 
... 
a-I 

t&ll • -1 ... 1 2·1- C..ltfonolo _.,1.,. 

~roct No. t-.u-ztt-UZ·OOI, -treoe o-1co1 c-..., (JUUIIT 
NU .. 8[" 

I 
TOf'r...ce, C.1 t fW'ftle 

I 

for CCA Colf'poi'Ut- " 
Pioneer Drilling Co. 1..101 NUWI[•: l~L·OOI I 

I 
I 
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BORING SUMMARY NO.~ 
!rl[VUIOif: H/1 D&T£ Dill L[D: Jv~ 11. I!IIIS 

/!ii%11%%f " ~"~ ... ~ :t ~,,. ~ .... :t~ .p .. ~ .. ~~ ''" s' ~ " MATERIAL DESCRIPTION \. " iP .1).. ~ ~· "' ~ I) ~ ... i' o•t' ~l "•,co /# ~~.~ .. .: 
"'" •'"•'" ,,~ ~~- .tt~~ I~'" 

~..!~.:OftCrett bne, fiN -·- •'7 I, •• , ,_ zo '.~~ .. 10 CL- StltJ. chr .ttl\ onnl, .. diWI' ~-··t ••r• 
1-

Cia IZ _.,.., • .._fr reat1, •"' ""' 
... _ 

• .... te ·-····-· ._, ... ,"' • .. ......... ,.. c:u 11 

4 s 
7 

s- Gill 10 

:~ 
• 11;111 n - ~···'· 

•• wltn crece .. 1 .. -. ef r-eeta 
7 

I) Sll :: ·:rtt7~s.:.:~:·.:!':.:' .. .. Cia 17 
7 =~-1•1_,,_ lotte 

t 
10 

Cia I) 

10- -- 11 
15 1- ' .... ,.,. ._, . '• .,,. ua II 

" mAL -•oo; D£P1H u.o rtn 
II 11111 - ru IXIUIYtJI[II , .... SE1'\:t 10&10 e.-, 
1)- START 11100 .... 

SIOI' Uo'S , ... 

" ... .. 
I 'I' .... 

..... .,. 
11 

a-
IS 

Z4 

&-

Gill • _,.., 1·1- C.lllorolo -"'" 

$.ubcOtttrect Me. '-6JS-2tt•JU•001, MDnt.rou O...tul c..o-o.n, (.IMielf 

-·lll 
,.,., .... , C.1tferftle 

fM CCA Cor,...•t I Oft n 

Pionc:c:r Drilling Co. I.JO• lfUWI[ .. ! )~··001 

B-19 

1--, 

I 

ADDITICJIAL METCALF & EDDY 
CIH1ENTS 

DAAK GREY! SH IUS 
BASE OF FlU AT J.SFT (7) 

WEll DRAINED 

ltOTTLIMG 

!(JI~ 

~~~ 
I r-t 
j....ac. -­'-- I' 
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APPENDIX C 

WELL LOGS 

Offsite well Logs 
Hargis & Associates Well ·Logs 

Construction of Onsite Monitoring Wells 
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PRON 1 ~0 

0 ~ 
..1 'hT 

6~ //F 
//.f /_22 
/Z2 /'3~ 
/3¥ /5.3 

/53 LL7 
/37 2/fl' 
2/</ .3 /I:. 
9//, :12 ~ .. 
~Zfl 330. 
-~30 33_? 

~3"; ~/~ 
dJ~ VZ~,!' 

p;z~ ¥32 
~~'2 V37 
f/37 VL.O 
VhLJ 9 70 
~ '7, lr' 7u 
1/':lq .Ylr2 
ql'7 .V9S 
419S S/5' 
_<(' /S' .r"_/9 

.s /tf <':"1~ 

-~ 'J L. .rf'_ "1. 
.~¥"7 .f73 
('7~ •oo 

4 5/ /'itLI- I{: 3 
S:o'-<~C'f LllC f.c P 

LOG OP WELL NO .... Z.~ .. ~ .. ~ ............. . 
C:LAUIPICATION 01' IIAT&.IAI.a PitON TO CLA •• II'ICATION O"l 

?,.7; _,o// 

' IC/ov 
! So,.,...,. >.·1:/o~ -~N rn. ..... •A-.r I ,,..,...;.~~ .Snr7d' 

"' .Iond.· .c/nv l 
1B/ue do .... ~c;....t_.s_ 

' o/".5.-?nd__ 
Inn.- ..S/..,.e_ st:UYd 
1 D/'<'~ .~dr 0'..-v 
B/v~ c/nv ; 
E/u.,.. ,._/_,., • ?'..-- -d.-d .gL_o~_eL 

I iB/uecluv I In/"~...-/.,;..,. • .L .. -~A .... ..I. 1 
U<!:dorov>l"/ 

I 1B/VP r/nv 
l~.n .... .!. 

-'fO.L7d 
~ .L •.t~o ~ ·o_,...,.,..,..L_ 

1r..,;.e .SD"?t:l' k ¥T" ,pro.-e/ 
Lr..W.,.. .S.tN7o' ong_ c/o v 
lulul!"_ -~""-~· dov ' 
l,r..,;,~ S0'7a' .r2nd dov 
Rh:.1to c/Dv .... 
.Soczd oad oi:Xl. ~<!LG. l. • . rn ....... d ~../" .A. .3/,"· 
• i"D11'7d ...,../...,,1?.,. .. / A. .2.... 
.s • ..~;rDvdA. •• 

/nc.u:T a'::; . 
!.&;~~ .Mnd _.,,d' r/ov 
1 ro~..../ o-.1 oro.,.-/ £ /• 
IFLA-~..rood.,._ c/o., 
!H/ve c-/ov 

~ 

, 

--

s~ckwauru_ ______________________________ __ 

'Ot• 
i 
,~( 

·-
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'1 :>jl'fl.li- 11 u l. 
--- -..p_.-----------------!·-·r-·- . ::--· 

7•••u ooo 11av. •• •·U · ' &HEET 1 

LOS ANGEL.ES COUNTY 
nooo CONTROL DISTRICT 

HYDRAULIC DIVISION "f 
WELL DATA ~ 

L.A .C. F. C. D. o.3! m;/e ;Yo. o; C,.,_d'f. __:___ 

Du. of lfd. adjauntlo wtii::---------------L". 5. G. 5. Datum 

P-,s ~·~--------------------------·-----------
CapaciiJ''--------------...IIr•a•dowa·=--------------

· · ·Dale drilled· //J-/~ '.st. B' Peele / .5<Pn 
I 

Aneelaa o:Unaeritllu:: _____________ -:--------

;'> 

I
' != 

f 

I 

'-" ___ _.._ __ _, .............. ____ .-.:..:.., 

l.-2 

'(II 
r • 

l~C 

:1\)· 

tO• -:r--
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LOG OF WELL NO J'ot; C 

,-
1(11. 
I 
l~C 
I 
'1\)-

I, CLA&51~1CATION 0~ .. Al~RIA'-8 
" 

To J C:LA.5SI .. ICATION 0,. WAT~~IALS. 
P'IIO .. TO ,.AOt-4 

1-c .,..,.... 

_,/.- ' 
Snuck "alera~c..::~=--·--------------------
Waler 1.-d belore p<r! _______ _ &her perf _________ _ 

Remark'---------------------------

·-----------------. 
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en 
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FROM 

LOG OF WELL HoJ.a.~ 

TO I CL.Aa.IPICATIOH OP MATI:IIIAL. II PilON TO 

--··-·· ·- -· -·--· ····- --------··-----
:"-lrutl.. •AI•'fll _5~: ·--~-- --·--·-· 
\\',.l,·r I""' llwr.,,,. ,.,.rf. _ ahrrJH·If ..• ________ .•• ------

"'""=I 

~ 
~ 
("\ 

j 

..... ,· 

"' 1:1 
-l: ~ .. VI ,.. -.. 

~ ~ 
r- h 
::::. 
" J.. ·~ ..... r) 
'\:} I,.J 

~ 

'"1!_.~ _·,~ygl "l-- ~- 9--s11 
'! ':,.: .l 0 • - L, 

. ' ... ·---··· . --' - _____ ......._ 
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• • ·• r '-:.co• ••••• WELL LOG 
DEPARTMENT OF WAITR ~ PO\\"ER 

OF 

7?:.-.l 

Dl\7i - 5-lC.Je n-IE OlY OF LOS ANGELES 

'\t'cU Nwn'-cr or Nam• Al'IIIIli.au:: Co, of •--iea No. 3 
l.OCJ\ TION ....... ~?.9..~ ... ~ ... ~-~~~ Jitz:'.~-~- ............................................ - .......... -................................................... .................. .. -··-· · . 
..... 1.2~0-~.JI:~ ... !)f_J~orm&.Ddie .. ~ve •.. ~ .. lJ69• .. S .•... ot .. l90tb .St ....................................... -- : .... - ......... MJ\P No ............... .:. ........ .. 
'\VORX STARTED ......... ~le.d.a ... _. __ _;_ ____ ........................................ WOR.K COMPLETED ....... - ... .lO.,.,~h,2 ................................................ . 

..... @ .. .fa of ...... l4 ..... on ... .1Q .. _.a.lca ullnJ ..... waa .. .lcfa in wcU 
M 

~u-ooooounoo ••-•-

M ···-·-········ --·-
M ··--····- ------

Type of perforator uaecl..--~~~-----······---··-·-··········fi• 
Pcrforatecl ...... 5.;!.,4 ...... .ft. ao ..... 4.U -··--fL ......... O ........... holu per It ---··-····- -··-·--···-·---••••-·--•- •-••••oouoooooooouo -- ---··--· -········-········ 

----------- .. - .. .. .. -·-··-· ':rr--: ----·-
Diameter of prrforuiona .•.. SLJ .... _. __ in. lcnp .... ---····---ID· 
Depth 11 which water wu lua founci.--~··---···-···----·-····''-
Sundmc level before puforatinc.--.§.2 .. ~Q. •• !IQ .. ___ ............ : .. fa. 
5:anclinc level alter pcrfonWIC--··-··--~J-... -··--···-··-····:.fa. 
Note )"Our obaen-a&ion of 1111 chance 10 .. ..- level •-hilc clnlhnc 

Date tuted ............................... -·····-··- ----· ........... --- 19 ....... . 

\V~cr :.~.r "'hen firat ICIRCd te~t-.... --~l .. _ ......... --.............. ft. 
Draw clown lro111 .undine lncl._._. ______ , _______ ..... ft. 

C. P. M. at bccinninc of taL-----·----.. -·----·--·-
C. P. M. at completion of taL..--·-~---.... - ........ ----
Dra• down at completion of U:IL. ......... _ •. _J3. ................ _ ............... .1t. 

If rcdue~ng wine• of caoonc were cur of. lUte how cut ... ___ ......... .. 

Depth from aurfac.c cut. .......................... -·-··-··-···· .. -· ...................... ft. 
Sin of Ulllll C\ll ................ - ............... _ ............. - .............................. in. 

l..ap in larccr caainc ............. _ ........ _ .... ____ ..................................... .ft. 

\\.:a.s adapter or cement UHd? ...•••...... u•·----··-.. ······································ 
If u.rng was .-..-,deed or rcpaucd. sutc dtptb. docribt rtplln and 

condotron in wbicb nunc ....... left and probablc futurc t!cr:t; 

h .,c.JI at:-11ght top to bonom. J not. ,..n,,, u the: ~nauon? 

. f:".<>ct::.,Ce..lly_ strai~~1;........... . ................. . 
v.·.!: ' ""rt bt <~nr dctn~cnul l'Ert'( on pump. o~nd af eo. v.:ha.t' 

K.::.ne 

Total dtpah of -a .......... ~ ........... _ ..... _ ............................. - ...... .1: 

Formauon: Mcnuon ll&e of -tcr lravci-

........ Q .. _ft. to .. lS4 ...... fi_ .. ~J' .... c;.lay, ... ~o.r.~ ... e.~~?Jc:s .. 

... ~~ .. - .. !~------~·--~-~--·-.. -·-"·"-·--·-·-· 

... 16~.- • .. 210._-_.Blw: .... ~ ... and ... Cl.al':.--.. ·-·---

.. 2.1Q..... - .. 290 ...... M .... Bl~ ... c:J.a:r. .......................... --............ .. 

... 2.20..... - .. 292 ..... - .... ~Jn:l .. a.tld. .. ,gra.v:el. .. to .. ..3/h! .... -

... 29L.. ..420 ..... - .... J!l.~ .... ~.~--cl.o!lY. ........ - ............... .. 

.. 42Q..... - .. 4SB __ .. • _ .. Cl.~Y ....................................... - ................ . 

.. 1&58 .... ..~66 ...... - .... .nne ... to ... coarse .. .,an~L ............ . 

.. 466.... -~10_ ... - .... lUUI' .. ~la:r. ................ - .............. . 
.. 47(L. - .. IJ8o ...... - _.SaPd __ to J.,-l/2~ .. gnn.~ .......... . 
.. 4§.Q___ _4.2C;L .. - _Cl4.Y. •... IJ.~ .. w .. r:-.~-:?.;~1 ............ .. 
.. 49.9. .. - - ..5.~-----~ . ..D.:~!!.* .... ~ .. J~ ..... --............ . 
.. So2 .. _ • .5.12_ ... - __ SazxLto .J/l&~ ... .&r4cnll ....... _ ....... . 
.. 5.~ .... - - . .5.3§ __ --~~!V ... ~~Y..a...~0~ .... ~;-~1 ....... . 
.. 5.3§. .. _ • -~- • ... ~.-~~ .. -~ .. -~a:r ................ . -···-- ---· ·--·-----··--·-···········-·······~·····-············. ···-

. -··-··---- ____ ..,., .... ,_ ... .----·-·····-·--······-····--·-·····-··· ... 

M 
.... .., __ ..,._,• -•-•••-•u--·-·--••·-••••"'''"''"'''"'"'''"'"-•----·••·-

M -·---·-- --·--·····---.................. -............. ---·--··----·· . 
---~-- oo•-•-oou•••-OOn•-•:--""-•-••••o.o•-••---·---·••·•••· 

--- ------·-... ·--·--·--·-·----·-····------ ---·------•"""' ... ""''' ... '--""u••••oo• 

" ··----- -···-·-··-········-·--····--··--· ................................. . 
M ----·- -----·· ............. -..................................... _. 

-···········-·-- .................................................. . 

-................................................. 

Out of Rq'~"- 10-14 
F.cc!::oe ll:::!:s C:::, 

~-

1 

I 

I 

I~C 
I 

I :\l· 

lu.ar --~ 
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DIVISION OF WATER RESOURCES 

, , . s .. an' 

.. v. •• ,...._ __ T>.;_, -_1=..·;...· =-::_. '-

WELL LOG LOCAL DnoGH ATION•--~-'' 1~--

u.~.c.:. 4/l.;-1"1 

I.oc 7S4 A 
1~59 s. l~~th S!r~ct 

OWHf• . .. -
DATCCOM~ Q~:t. 1°~2 Test 

el5 fl·ll·111· D:P~~· 
DIAMCTCII fW CASIOOC l.C" . . ,, 
OIUI..L&D BY Rescoe l:oss 

BOUIICC 01" INP'OIIMATIO" U.S.'}.S. J L.AG P:C t> 
.. 

IINSPKTIID WHILE -IU.IN- Cl: FILa NO 

BUIIP'ACC a.EVATIOIII 
., 
..._~ 

. --· 
, ... .,-,; .. 1 ---- Tlllt. .. •IU ~ 'o•a .. - - ........ OM. WOlDS ,:-a ...... n• ""' - fliT PI IT 

c-ts.£ c:~"l~, ,.,ev - C:"!•t !llt!' .. ,.'lt-!11 I 
. 154-~62 ,.., -:.f! send I 
182-21~ -- B~.u~ •e!l.d l!o!!d ,.., ;..,_. I I 
21Q-290 B'ue elev I I 
~~~Hi~2 - S!HI.<{ .. .,,~ "'"'""" ,., tn '"/e..., I I l 
292~2~ Blt:• £•"!dv el8v I 
42J~5A C'.P..\1' I 
4~-s-.e.~:.::; · . -r:- .......... ,. ........... .. "~ ' 
~~~-~7:. 

-. 
Blu,. r!l!!V i I ; 

"'0-4;:10 <=s.M '1:1'1 1;,.... ~_,"7,.1 i I 
~0-ii~- ....: ~h.'\" c:anri e~-1 ":""eTel I I 
~so:.eo~- Sec~ ~rre~el t::J .... I . - I I 
C"!-2-C1~ C:.cnA. +.-. 'I /L• _ . ., .. -, I I I 
~12-5~5 ... ....:. c.~,"'v .. ,,._ c.~-- ............ , I I 
"'!&-;J:>· 'f'inf' !':a.n1 1!!".1 c1!!v I I 

I I I 
Pe .. '!'lrete~ ~'73-514 I I I I 

Weter 1'1r!'t !'truck 69' I I ' I .. eC't~~ ~.~?:-!'. E3' I I 
I I ! 

I ! 
I I 

~- ...... --.z:~-~) I i I . -., ... ;:, - ' I I 
I i ' ! 

' ! I 
I I 

-----I ' i 
-- -

' 
·-~-· --·-- --

' - - ----
i 

------.~------ ----

------------~- -----
- - ----~::-=::-=:..::-::...--c::.-_ ... ----·-- -·· 

~ .• 

-------- __________ C.,T'I: ____ ---------
,,,..,. ~u ·•• LA.,...., ...... ••••• •• .,,_ o•• c& 

i(ll 

~~: 
~~· 

~~( -· '· ' 

; . 
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VVt:.L.L. L.Uu 
DEPART'M.E:'o"T OF '\'t'ATER a: POWER 

OF 

1 Sf 11/u.J- 1 F- 2. 1:1 .. -.-

~'R - P-:!.03! 

lHE aTY OF LOS ANGELES 

"'~U Numbu or Nam• Almint1111 Co, of Al:!erica No. 2 

LOCATION ...... J,2Q~ ... ~ .. ~~.II ... ~~-~-~---~S ... .&ngeill ................................. ___________ ,_, ........................................... . 

.......... .l220 .. 1f •.. D!. Har-ma.Ddie . .An.~ ..... ll.65l .. S .... ot ... l9Qt.b St... ........................................ .: .............. MAP No ............................... .. 

WORK ST J\Jl TED .................. ~)~::o:~ ... ....: ............. ___ , .......................... WOII.X COMPLET.ED .............. !J-:17:::1.2 ...... - ........................................ . 

...... ~ ... f1. of... .... :U.. .... in ....... lQ .... "-'1•· cuin, ..... ~ .. .lcll in -u -....... ----···· ....... ____ _ 

Typ• of porfor~tor uted ........... lV-~~ ........................................... 
1 

Puforaud .... _S4Q ...... .ft I0 ..... 535 ........ .fL ........ 8. .......... holu pu at 

........ 5:3.g....... - ..... $.?.$ ......... - .......... ~.......... -

....... 5®....... .. ..... 1&77. ....... - ......... 8 .. _.... -
-·····--···-······--- ................... ,_ -.....•................ ····················· 

-••••••••••••...,,,...,_,, -•••-•••·---••u• 

- .. .. - - -
DiuD<I<r :;-;~~::~ ..... SJi.§.::=::~::::;n --~=~;~-j~J./4 ... -..... ID. 

Deplh at ,.t:.Jch ...-..le: ..-u 6nt found ........... J~7 ..................... _ ......... .fL 

Stand inc level brlou perforaunc ......... ~ -~--.7.9. .. -.--................ h. 

Standinc level alter perlontinc .................... ~J ........ _ ..................... .IL 

Note your obscl"·ation ol any chan~;• in waur lc.-el •·hue drillina 

Date lcs:£d .. _ ............................................................................. , 19 ....... . 

Wator lr""l -..hrn first tunrd lnL ............... 6J ................................... fL 

Draw down from IUndtng lnrl... .......................... · ................................. ft 

G. P. M. It brginninc or IUL ............................................................. __ _ 

G. P. M. al compl<aon of 1u1.. ................ :.~10 ..................................... .. 

Draw do"''tl II comrlruon ol (<St.: .............. 29- ............................. ft. 
II reduon 0 otnnc• of ca"ng .,.,. cut of!. !taU ho-a- cuL ....................... ' 

Drpth !rem turfau: cut ................................................ - ....................... ft 

Sa:( of U!ln&: C:\Jit ...••••••••••••••••••••••••.•••••.••••••..•.••••••••••••••• u •••••••••••••••••••••• .ln. 

Lap in :arrrr caslJig ................................ _ ............................................. ft 

'\f...'u a.d;a.ptcr or cf!mfnt ua.td! ..................................... ·-------·······-···········--

1( u.i.IDi! ,.,.u S\J.t:d&;cd or up;a.&rtd, KJcc dt"pth. de:Knb! np.uu ~nd 

condsuon an ..,h.Ch atme ....,.,, left and prob.~blc future r!rcE: 

••-••-•••-----••••••-•••••••••••-u••••••••••••••-•••- • ••••••••••••••••-•••••••••·••••••••-·•-• 

h "'til o:r.u~ht top to bo11om, i/ not. ... hlt II the 

... frc..ctical.ly :;trc.j,ent_ ... 

V..'dl cl-.nr ~r •r:\· dt:tnmeonu! t~r('( on pump. •nd 1f to, ..,J-.u' 
1::;~ 

Toul drpth ol -n .............. ~ ................. --................................. 1! 

Form&loon. Mtnllon IIU or -cr lnvcl-

......... 0 ..... 11. 10 ........ ~5 ... h.h.--~-~ .. -~-~.r. ..... _ ............................... . 

...... ~ .... . ..... ~~.1. .......... ~~~ .. ;~7. .. :-_.~gn_ __ ~~I~-~-~ 

.JS.7 .... . ,,,.}.~.,. M .,,.,.,f._~,,..~.4 ... ,_,,,..,,,..,,_,,,.,.,,,,,,.,, . ., 

.. l- ~.5. ... .. - 00000?:\-?.,,, M ,,_,_Bl.~o•OO~~D.~.u~~ooo~l:oooooooooOoooooo-
__ 2~ ..... . oOOOOh?c:> ... M ..... J)l,~! .... c;;~r ................................ ,.,,, .... .. 
.. .k20 .... . ... \ 42~ ... M ....... f~.~ .... ~-~---~ .. .314~ ... U.~Y-~l . 
428 .. .... ;.4.34 .. M ....... Blne .... ~a.¢ .. "_g:J __ .. c;),._a.Y. ....... ~ ...... .. 

.. 434 ... . ..... 45~ ... M ...... Jilue_ .. ~~l ........................................ .. 

... 42~ ... .. . ... 462 .. -....... Yine. ... &.~ .. -~~--~~7 ................ .. 

.. M~------ .... 475 ... -....... Bl~ ... C:.~7. ......................................... . 

... 475 .... . ..... 48~ ... M ....... ~4 ... ~ ... U.~~J .... ~ ... J~ ........ .. 

.. 4.82 .... .. . .... 489 ... - ....... Clq_ .. !J.p:;\ ___ gr:oa,~l ......................... . 

.. 486 ... .. . ... SD4 .. M ..... .5aD:i .. a.M .. ~avel ... to ... 2.~------· 

...5.04 ... .. .. .. 52~ .... M ....... s~~t-~ .. -~ .............................. -

.. 522 .. . 
.. s~e .... . .... 528 ... M ...... san_4 ... ~ ... 3/4~ ... U.I!-~.l- .............. . 

. ... 53.3 .... M ...... finE! .. JI!L!l'i.L .. ~-~ ... U.~~l,. ...... .. 
.. 53.3 ... .. . ... 53& ... - ...... ~¢.--~-~ .. _gr_?!~J ... ~ .. J/!:1:~ .... . 
.. .5..38 ..... . .. .. 545 ...... -----~~- .. ~-~ ... C:.lJ.!.l': ..... _ ........................ . 
.. 545 ..... . .. ... 6t\IJ .... M - ... Sandy ... clal": ...................................... .. 

-Ooo••••-••••ooo ·--••-••••••--••••••oo•o••-••-oo•o•••••-oooOOoooooooooooou•••'-

••••••••••••••u ••••••·-··•··•-•••••••••••--·--•••••••••-•-••-••••••••oouo·••-

................ ·--································~----··-····-·················--•••••••••••••••• -•••••-•••••••••••ooooOooooo••••-••••••-•-•••••OoOoooooonu•••··-

-......................... 
-·····--··-···--· ············--

················ ··················-······· ...... ···········-··················· ···-·-

-·······-········ ·····-········-··················-··-······-···············-····-~ 

-········ ···-······•······································ 

Dm of Rr;ort 9-21 19U2 

P.~sc::.e lh~s w. 

I,.. < ~ • ._ ~ 1 r 

., 
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.. .,.. .. , .. 4 5 I I?' P./ - IF 2 
DIVISION OF WATER RESOURCES I Sween,-

WELL LOG LocAt.. DutGN.t.TION_-~,.~---

1169 feet south or l~Oth Str~et 

OWNir• ~·~-·n~ Co o~ Ar.er1ce . ~ •· • .L ~ I . 
DATil: COMI"l.E'TED .:: .:tcl:~r 194::: 

DIANnm. 01' CAen .. G 14'" 

DlliLLaJ 8Y ~~,:(!(MI J.:oss 

tiOUilCS OP' INI'OIU14TION t.:;.c.s. t J... A c.,. ;::- c .3:> 

INePKC'TI:D WHIL& DlliL.LI"'Go ea: I'IL.I: NO 

..,. 
8\llli"ACC IELIEVATI~M 

...... I au .... -...: 
I 

o- ss i l 
! 

§5-1~7 . ~ I 
1:!7-l.e5 I~ : 
;185-212:..; 
212-'Zl c ~. 
420-429 ~ I ; 

Q -4£8-4.34 ·: -. ~ 
§.."L-4!55 •: •. ; 

~ _!56-45~·. 
:l ~2-4"15 0 ~ 
!':8 §?5-4$2~ t 
!C ,.&~2-'iSS (;:: 
~ :fl3:j-50L ~ I = :)04-522 ( . 
~ 522-52B- ; =· 52B-§Z3 I~ 
:;, 53:3-~::-9 -1-. : -
: 538-~45 (, . 
iL • 545-600 :~. ;,. ... 
0 

. .....-.. -----
; IIAftiiiAI.. 

~"!"'l~v ~lav 

~~Av l"l~v ~tnf't. ·.,t....-.Pit-o: 
_;_r._ •.nil" sf!nd 

.,!;_~ueo sa .. :! "'"~ ~~ev 

_j;'•:ll" ~l!lV 

;_f~d C1'1"f.VPl to 1" 
~·-!!"T an1 ~rat'el 
·c·-~ "'""~ vre.v~l tft :0" 
..::c-! ecd eln 
;:: .. d to ;;/4 .. gravel 
::::.. :;e se!l~ sg=!! g:-&ve!.. 
~ ~=-~ e!!d lr.'e.Ve 1 to ~ /t, .. 

Test 

U.s .G.S. 4.'14-l:-: 

Loc. ?S~ B 

. ......, .. 

810 g.~.=· D:l=29' 

lnou:ou 
fliT 

. ! .. ..,,."; 
..:.. 'fOI::II I 

fliT I 

I i 
! 

I 
I 

I 
1 I 
I 
T 
r 

I 

: 
! 
I 

T:••~ 
w:.·:s. 
Ill':' 

u ------.,... 
9 ---------~-------------------------------~~~~~~----111 P~rt'crat~d. ~?7-5:.5 .l~:_~ .. .....J.-.,..__ : ------------------------------~~~~~~~~~------~~~------------------- ~!':5-~~ E ----------~------~--------------------~~77=-------~----~----------------~ ------------~------~----------------------~5~3~5~-~5~~~--------J-----~-----------------

·.>ater fir~t &tnck 57' .. l!'!'ter perr. e~· 

--------+------------------------------r-----------~---- -~-~ 

_j 

C-8 
CAT«------------------.. -.,..... I 11 ••• c,..&, •...-...... ~.- •••• ,. ......... ..,_, (.1 

.--
\(JI~ 
I 
l~t 
I 

I:\)· 
~~c 
~­i.· -. 
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=alloo and dmrlptioo· /2 ZQ .6:cL.2Y~ q/"/V<2C/77(lad~ Aye 

LL69k~t Jonfi at" /foM S"h-: 

~~· ------------------------------------------------------
S/

, 
,'tv. of avel'llge grd. .. wc:u:U·'--'-"'-'-r;__---------------------U. S. G. S. DiUWD 

,tv. of grd. adJacent to wcU:....· ----------------------U. S. G. S. Darum 

,ill~ eurface refcruce poto&a: 

i (a) Prom f T Elev SZ How dtt nPo, 

Dctcrlprloa· Aj. .StLZL'! t?F P.<lt'1'ZPw '-~'"-#f.e ePtUL 4E i I~" SI'!"TAII-c P/P~ I' "cf",g tf",a,w.o. 
(b) p,..... T Elev How do:L------

~~~:....·---------------------------------------

(c) Prom T Elev ------ How ckr__ __ ,;__ 

DcsalplloG· 

(d) Prom Elev ------ How dtr__ __ __ 

DcKrip!IOD· 

lly of water·:.· ----------------------------------------

C-9 

~ ,, 
I· 
I' 
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G 

~ 
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Of 
no; CITY OF LOS A."'GELES 

D'n:t-E-1-J,;,,. 
'( :.1 (IJCf: I F J 

'U'dl Number or Name Alu::::inU%:1 Co, o! AI:lerica No. l l 
I.OC.'\ no:-.: ..... 1..~9.~ ... & ... ~~ 1.-fl.~ ..... I.o.s. ... Angel_~~---············-················-······-····-········· ...................................................................... . 
............ J?47.~ ... -~.~ ... o1;' .. Jio.~~~e ... ~~-'-'···80J! .. S •... ot .. l90t.h .. St. ................... ~ ................................. MAP No ...................... . 
WORK STAR T!!D ............ 7~J~:::~ ........................................................... WORJC. COMPLETED ......... 8-29'='U2 ................................................. . 

.. ........... - ..... -........... . 
······-···-··· .. ouooooooooo: ... 

Typt of pcrloracor usrd .......... ~.~~ ........................................ ll11 

Puforatcd ...... .$5.Q ....... fc. co ....... SJ~ ...... .fc .......... .JL .... holu per It 

....... S;J.A....... - ....... 41~ .... -- ... - ... .JL..... - .. Jan 

....... ~.33........ .. ..... .4?.7 ....... " .......... Jt...... Jaa 
M 

nooe.-•-••••••-• ooe•ooooo••••••••••·•• 

------ ---··-.... ---·--

Dia~dcr :;-;~;(~~~.: ... S{J!!'~:.:~:;h ... ~Jh ... ~~-
Dtpth at which •·atcr wu 6nc found ... - ..... _7~-------.. --.......... fl. 
Standinc level before pcrforatinc ..................... 7~ ... - ... _ .. _ .. _ ......... .fL 

Standinc level aftu pcrforatinc--.......... _ .... ~~--.... - ............. _ ....... fL 

·-·-----··-··~· .. ·----.. ·---·-······-··-··---··-·-·-·-·······---··-··-·-
Date uaed.-.... , ....... --.... ·--·-......... ____ .... -.............. 19 ........ 

_Watct k•el •hen 6r& awud tcst. ______ §.J .. - .... -·--------fL 

- Draw d~ from mndinc lcvcL.-......... --.. ·-----··· .. ·-·-.... --..... fc. 

G. P. M. u bcainni.-.g of ~-------.. ----.. ----· .. 
G. P. M. " COII!plction or ·~---~m.. ___ , __ , ____ ,_ 
Draw do-'ll n completion of ~~~ ............... 3.3 ...... --... - ............. .fc. 

If ,;duCiog K-rin£1 of cuinc were eve of, state how cut ........ _ ......... . 

-··-----uoo-.ooon•-•-_•-uuo••••---··--•--••••••---•••-·-•u••-••o•U•-••••••-u 

Dtpth from 1urlu.c cut. .......... - ...... - ........................................ _ ....... fc. 

Sitt of ounc CUL ......................... _, .................................................... in. 

Lap in Jarcer casinc .. - ................ - ........... _______ , ........... ; ......... - ....... ft. 

Wu adaptor or cement uKdL ............... - .............................................. .. 

If C&liDC '"'" swtd&•d or rtp&irtd, lUte drpth, d~Kribc rrpa.ro and 

condition in which cao.inc wu ldt and probable futuro t!ea: 

h w.ocll llnight Cop to boteom, i1 not, ..mat ia tht v.uiuaoo ~ 

................ f.~.C:::.~~-~-~7. ........................................................................ _ 
"Wall thrrr br any dunmrnul rfra on pump, and of 10, what' 

_: ............. .t\one .......................................................................... . 
G1vt an)· ad:!1t1on~l d.-:~ wtuch ma)- bt o! fururt v1 1ur:. ··········-·· ..... . 
.Ce::-ent plug ~tailed to. 5961 ..... . 

. 6oo 
Toul drpth ol ..-dl ....................................................... - ................... . 

Formlloon: Mrntaon aou ol water lrtvcl-

.. ......... CJ ... It IO .••.....• ~ ••. fi ..... ';O_p:!JQ~,l ............................................ . 

.......... .3 .. . .. . ...... ~---· ...... Cl~ ................ ---·-·-······-·········-······· 

........ 68 .. . 

.... :ns __ _ 
- 12~ . 
l3h .. 

... 1.$) .. . 
.... 187 .. . 
.... ?.14 . 
.... ~.~--- .. 

... ...3?.!L -

.... .3.3.9.... " 

.. .. 118 .......... Sandy ... cls.r ... ~ .. ~ a!t .. ~ trez.k.: 
... 122 .......... f.j,n~ .. ~:l,".c;:!~ .... S.~~t ..................... -

··- 13U ....... Br~~---~ ~y .. !;laY .................. . 
..15.3 ........ .Blue .. clay .. :- .::t:-eekl sa.nd _ 
...),BL ....... f..ine_j~l~. _sa.;::.d .... ·-··-····----·--···· 
.... 214 ...... .Blue .saOO;r ... cla:r ....................... . 
. .. .316 .......... Blue .!=laY ...... ·-··········-.. ·········-···-·· 
. .. .:3.24 ......... ~~e. .. ~lay .. ~.J,/4.~ ... !:!.¢edc!~.c 
_.,,,,., ....... M "'"'"'""":.,, •• ,.,.,,,,,.,.,,,,,. ...... - ••• ., ••• sr..~~::~: .. . 
.... ))9. ......... ~-~---~~7. ........................................ . 
... 3.3.3 ......... ~~-~--~-~:r .. ~ .. l/4 ~ ...................... . 

..... ~.r~ ... " ::::4if::: :::jii~::ii.~i.:::::::.~~~:~~~:.:.:~ 

.. ...1&16.... - ... lah ...... ... Fine .. .Jtudcty __ :sa.J).d, ..................... . 
........................ ~~-~ .. J/4~ .. -~C?. ... l.l~-~---~-~y-~ 
.... 4.~? .. _ .. ·---~~ ... ~~-~---~-~-5.~_7. ................ . ::::!44:::: 

.... 4.3? ... . .. .. k3.7 .... - ...... ~ .............. ~ ............ '! ......... ~ ..................... . 

.... 437. ... - .... 460 .... " ... l"ill~- ... ~~Y ... ~s.y_ ............. ·--·--· 

. ....1:1!~ ... . .... 47<>. ......... ~ .. --~~.ci ... ~~---~~~7. ......... -·-· 

.... 4.70 ... . .. .. 4 74. ......... Bl.lle ... WY ..................................... . 
. ---'~7.4 .... " .... 4~ ..... " ---~~ .. JI~-~ ... br..~-~-~---~--.;1,.~... . .. 
... .1&6.2.:.. _.h95 .. _" ........ ~ ......... !! ............ ~ ..... -..... to .. 3./U11 •. 

:ill_:: ==~~~~2~-:~!~~::. 
.... h9S .... ~ 
.. . .SJS .. .. 
____ g_?. .. .. 
. .. .536 ... . ...547 ..... - ... San:i .. .and.. gravel ... to ~11 ....... . 
... 547. .. 
... 573 .... 

- ... 5.73 ....... ... Fme .. ~a.ndY. .. cla::r .................... . 
...~---·· ..... Bl.:t;E ... !;la.Y. ...................................... . .. 
················ ···············-··············-············--···················-· 

.. ................ ········································- ··-···············--------

.. 
··············· ························································· 

D"r ol P.crort. Sept t 2 1 
F.:::!:coe !ol:J~!l Co. 

'.., . :·,(!... 

In r~.1r l' 

'C~~ LOC.a.TI~ 0~ a•cK. 

·,•;, Peler!'o!:l 
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IJIVIeTIQ&TION 

DIVISION OF WATER RESOURCES 

WELL LOG LOCAL DDIQNATION _ _..;...;:.:_:' __ _ 

LOCATIO" H~7 feet •est or t:orr:~:\1'( Avc::.t:.e 

E03 ft'et south of 1<:0.~!': Strf'et 

0-PI ., . " 

DAft COM"-ETED l..u£1.i::f, 1~~:! 

OIAII- 01' CASINft 14'" 

DtUUD•~ Roscoe L:oss 

.OUIICIE - INI'ORMATIO" 
t: .~ .G.S • i.Lt::..C....r::::-c D 

INC &I iD WHIL& DIIILLINr.! •a nLK NO 

8URP'ACI: 11-IEVATION ~1 -..... 
0- !'If'' 
z- AA I 

£9~18 1, ·, 

llc-122TI .. 
1 i"i.:l ~4 ~ .. : 

151..::-153::: q 
1_::.:01'1311! 
) -!:' L'" 

.,. .. 

-- -· - --
t.a.n• ....... -.. ., ...... IIATDIA.L 

l'l'nn sni.l 
IClRV 
c.-•ndv elav - gn~t. -:treail:s 
Vice b-o.,.n eand 
Crrr.sn A .. nnv ... 1 .. v 

'C.h_· .. el'!lv - e•-•R'-""'_51!" .. 
'Fi ... '-1•., O:R"I:" 

Elue se::~"'~ cle,: 

send t? :te· clev 

i!:e:J.d e::1 n=evel to l" 

! Fie-; s~ed e;~ c!.ey 
~~:d e~~ ?~b~~l to l" 
~~o s~~cy e~~Y 
1 9!.".6~ c le 

lee. ?94 C. 

ea~H 

Test 1:!75 ~:l at 
:::.-:!3' 

... -. -

~ •••«••u . ·. A8~l:ITI ·.:· ... 
' ye:cs t: :I 

Rl.! ! "'~' I rtiT ftl' 

' I 

I : ' : I 

' I ! 
; ! : ; 

I : 
I I ' ' ' 
! 

I I : 

I I 

ta 1 12" e:::'e.Ve l 

--------~----------------------------------------------FPr~. <.27-~~::------

---------~----~------------~~~~-s~~ 
--------+-----~----~~-~~~~~-~~~:~:~~~----
-------+------r---..:..:·_:1!!:_~:_"::...:· ~:.._'.:.· ~~.:.:~ ~ ~ : ~ ~·...; ~ !--" ., c. • 

LOG oeTAI ... if'O 8Y .CA,.L__ _______ -------- ----
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LOS ANGELES COUNTY 
FLOOD CONTROL DISTRICT 

HYDRAUUC DIV1610N 

WELL DATA 

aHEET I 

k Locabon and description· 12 Y Z /fd,y.:u~ o/cV~/UZZ:.o:;l:.___,&:c...:Y...o;;<=~·'----- I• 
.?03 k~c .rocdh oE / 'l 0 ~ Jlc ,. 

p;?£' IV' •£J~A,,.,, tbe ,tvt!!! _; sao' JA L ,f/F"" 
51".: 7Z..£#c,f z~_;, n:cl' 6uclc 4y~""~'l6s- c. ' I , , -~~t· Uae- - _ "' -\ 

Elev. of average grd. al weU- I ' U.S. G. S. Darum I ~~---------------- I 
Elev. of grd. adjacent 10 weD U.S. G. S. Datum J 
Water surface nfa"Cncc polat:: ~ 

(a) Prom T E.lrv ~/ How det QPo ~ 
Deacrlp!loa· L' &At OA/ M .:5«2~ ee e.u,e dd~ t 

"' ~~j'A :-t;:;,:;MJ;~ ~ 
(~) p,..... . . T Elev How ck t. 

O.,acri . I 
•·• 

(d) Prom'---~- T.._ ____ Ekv _____ How de.__ __ _ 

DaW~-~---~----------------------------------
T~ of weU:..· ---......... --r-=~.---....... ----- Sw "'~ -, (. sq c. ~ v s c;;.s) 
Original dq>th· 6~ C {i?-1:() Souadi.a~---------------1 

~p~~PH~--~~----~----~--------------~-------
~r~~~~-----------------------------------p.,;; . 
~ty· /.3 z.s= _,.,,e m 

, 
Drawduwa:-->-L-~---------'---

O.te drilled· A~ow/, /9t'Z .v I 
By Lj'o.scoe ~ss C() . 

I 

~~c~a:..· --!---------~----------~----
Quality of water·:..·------------------------

C-13 

t' 
1': 
j 

I 

( 

' I 

101· 
I:JIIC 
i 
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~;. 

BOE-CS-0177981 



I 
I 
I 
I 
I 
I 

'. I 
I 
I 
·I 
a 

I 
I 
I 

'_ .. 

HARGIS • ASSOCIATES ··": 

DRILLING AND CONSTRUCTION OF MONITOR WELLS 

In accordance with the on-site groundwater sampling plan (Hargis & 
Associates, 1985), a total of five monitor wells were constructed on the 
site to obtain groundwater samples from the uppermost water bearing zone 
(Figure 2). These monitor wells were also constructed to define geologic 
conditions. Soil samples were collected during the drilling of the 
monitor wells. All of the monitor wells were completed in the upper 
portion of the first water bearing zone. 

All of the monitor wells were constructed in April 1985 by A&W 
Drilling, Inc., Los Angeles, California. Each well was dr.illed to a depth 
of approximately ten feet below land surface .using a 24-im.h bucket 
auger. Ten feet of eighteen-inch steel surface casing was then set and· 
cemented. Each borehole was then completed to total depth using a 16-inch 
bucket auger. Caving conditions at the water table prevented penetration 

~ of aaore than a few feet below the water table. 

._;.:: Detailed li_thologic logs vere compiled during drilling of the mon;tor 
bOring (Tables A-1 through A-7). Soil samples were obtained at five-foot 
intervals using a split-tube sampler. Monitor well HW-2 was initially 
located about 20 feet south of the location shown on Figure 2. Concrete 

··· debris and other materia 1 s were encountered at a depth of about 20 feet 
below land surface and the hole could not be advanced. This hole was 
abandoned, and is designated soil boring HW-2A (Table A-2). The abandoned 
hole was ba£kfilled with the cuttings. The drilling equipment was steam 
cleaned, moved 20 feet north, and monitor well MW-2 was constructed 
{Figure 2). 

No ~rilling fluids or mud were used in the construction of the 
monitor wells. With the exception of the first 10 feet of cutTings, all 
drill cuttings were stockpiled at the wellsite. The cuttings from the 
first ten feet of each borehole were removed from the vicinity of each 
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HARGIS - ASSOCIATES · , _ 

borehole and stored in a steel bin at the eastern end of the site. Upon 

completion of drilling, the steel bin was covered with sheet plastic to 

prevent dissipation of the cuttings by the wind. The bucket auger rig 

was steam cleaned prior to drilling each monitor well, and after 

completion of the last monitor well. 

All monitor wells were constructed with four-inch flush-threaded 

schedule 40 PVC blank and slotted casing. Casing slots are one inch long 

by 0.030-inch wide. The four-inch casing contains 160 slots per foct. A 

ten-foot joint of slotted casing was set on the bottom of each borehole 

(Figures A-2 through A-6). Blank casing was installed from above the 

slotted casing to land surface. The annulus between the PVC casing and 

the borehole wall was then filled with a clean, dry Monterey sand to a 

depth of between 5.5 and 8.5 feet above the slotted casing. After 

placement of the sand pack, the annulus was backfilled with dry cuttings 

to within ten feet of land surface. The annulus was then sealed to land 

surface with concrete. The top of the PVC casing was cut off below land 

surface and capped with a PVC cap. A three-foot long joint of eight-inch 

steel casing was then cemented in place over the PVC. This steel casing 

is fitted with a locking lid. Construction data for each monitor well are 

presented tn Table A-8. 

The as-built details of the 1110nitor wells differ from the construc­

tion proposed in the on-site sampling plan in several respects. Based on 

c011111ents received via letter from EPA dated 24 April 1985, the well 

construction was modified to include steel surface casing cemented from 

land surface to a depth of ten feet. Because of the dry nature of the 

sediments encountered above the water table, the cement bentonite seal 

above the gravel pack was unnecessary and was not installed. The borehole 

annul us of each well was backfi 11 ed with dry cuttings from that we 11 

instead of backfilling with imported soil or pea gravel. Because the site 

is now paved and no source of recharge exists that might create a perched 

groundwater zone beneath the site, it was unnecessary to import clean soil 

or pea gravel to backfill the annulus. Without a source of recharge, 
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chemical residues that might be present in the backfilled cuttings would 
probably not be transported to. the water table. The ten-foot surface 
cement seal provides additional protection against potential infiltration 
of surface runoff. 
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TABLE A-1 

LITHOLOGIC LOG OF MONITOR WELL MW-1 

DEPTH INTERVAL 
lFEETl 

0-1.5 Fill: 

1.5-6 Clay: 

6-11 Clayey sand/ 
sandy clay: 

11-18 Sandy clay: 

18-22 Clayey sand: 

22-28 Sandy clay: 

28-30 Sand: 

30-37 Sand: 
.-

37-40 Sand: 

40-49 Sand: 

DESCRIPTION OF MATERIAl 

Asphalt, bricks, in clay matrix. 

Some sand, dark brown, slightly moist, very 
stiff, cohesive. 

light yellow brown, slightly moist, firm, 
moderately cohesive, sand is fine grained. 

Light brown, dry, firm. 
At 15-18 feet, intreasing sand. 

Light brown, dry, loose, very fine grained. 
At 20-22 feet, increasing clay. 

light brown with dark brown streaks, dry. 
At 25-28 feet, increasing sand. 

Very light brown, dry, loose, very fine 
grained, trace of clay. 

Very light brown, dry, loose. 
At 35-37 feet, trace of clay. 

Very light brown, dry, loose; 

Light yellowish brown, slightly moist, very 
fine grained, loose, with occasional trace of 
clay, slightly sweet odor, occasional orange 
staining. 

At 46 feet, sand, light orange brown. 

At 47 feet, sand, light yellow brown. 

At 48 feet, sand, light orange brown. 

At 49 feet, cemented zone, sand is very fine 
grained, with some shell fragments. 

HARGIS , AS SOC .:. .E: 
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TABLE A-1 

LITHOLOGIC LOG OF MONITOR WELL MW-1 (Continued) 

DEPTH INTERVAL 
(FEET> 

49-53 Sand: 

53-64 Sand: 

64-69 Sand: 

6~-77 Sand: 

DESCRIPTION OF MATERIAL 

light yellow brown, slightly moist, loose with 
occasional well-cemented nodules, sand is 
very fine grained, occasional thin clay 
lenses, no odor. 

light yellow brown, occasional orange stains, 
slightly moist, loose, sand very fine grained, 
slight sweet odor. 

At 64 feet, slight increase in clay content. 

light yellow brown, slightly moist, loose, 
sand is very fine grained, no odor, some 
clay nodules, clay is firm, slightly cohesive. 

At 68 feet, clayey sand, light brown, moist, 
firm, sand is very fine grained, clay is 
moderately cohesive. 

At 69.5 feet, water. 

Interbedded with clayey sand, light brown, 
wet, sand is loose, fine grained, clay is 
firm, moderately cohesive, interbeds average 
about 3 inches, occasional orange staining. 

At 75 feet, clayey sand, interbedded with 
sand, light brown, moist, sand is fine 
grained, clay is firm, moderately cohesive 

At 77 feet, sandy clay with some sand 
stringers, light brown with orange brown 
lenses, wet, very firm, very cohesive, sand 
is fine grained. 
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DEPTH INTERVAL 
ffEETl 

0-10 fill: 

- 1 ~. 

TABLE A-2 

LITHOLOGIC LOG OF MONITOR WELL MW-2A 

DESCRIPTION OF MATERIAl 

Concrete wood, bricks, in clay matrix, sweet 
organic odor. 

Hole abandoned by backfilling with cuttings; 
move 20 feet north and start HW-2. 
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TABLE A-3 

LITHOLOGIC LOG OF MONITOR WELL MW-2 

DEPTH INTERVAL 
fFEETl 

0-4 Fill: 

4-6 Clay: 

') 

6-11 Clayey sand: 

11-15 Sandy clay: 

15-24 Clay: 

. 24-27 Sandy clay: 

27-29. Clay sand: 

29-43 Sand: 

DESCRIPTION OF MATERIAL 

Concrete, asphalt fragments, wood, bricks in 
clay matrix. 

Dark brown, slightly moist, very stiff, very 
cohesive, trace of sand. 

light yellow brown, slightly moist, loose, 
fine grained, clay is moderately cohesive. 

light brown, slightly moist, ffrm, moderately 
cohesive. 

Gray brown, slightly moist, stiff, very 
odiferous. 

At 22 feet, purple concretions. 

Brown, slightly moist, loose, sand is fine 
grained, stiff clay interbeds, intermixed 
purple concretions. 

Brown, slightly moist, loose, uniform, sand is 
fine grained. 

At 28 f~~t, sand 1s tan, occasional clay 
masses. 

At 29 feet, sparse shell fragments. 

Reddish brown, slightly moist, loose, uniform, 
fine grained. 

At 32 feet, more micaceous. 

At 35 feet, shell fragments consolidated. 

At 37-38 feet, consolidated shell zones, well 
cemented, occasional clay. 

At 40 feet, purple concretions of shell 
material, stained black. 
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TABLE A-3 

LITHOLOGIC LOG OF MONITOR WELL MW-2 (Continued) 

DEPTH INTERVAL 
(fEET> 

43-77 Sand: 

DESCRIPTION OF MATERIAL 

At 41 feet, more cemented, black stain, 
odiferous. 

At 42 feet, sand is gray in color. 

Reddish brown, slightly moist, odiferous, 
loose, fine grained. 

At 46 feet, interbeds of sandy clay/clay, 
interspersed oxidized zones, trace of stiff 
cobble-sized clay masses . 

At 52 feet, well cemented sandy clay nodules. 

At 54-55 feet, well cemented sand with shell 
fragments. 

At 58 feet, interspersed oxidized zones. 

At 63 feet, some consolidated, cemented shell 
fragments. 

At 64 feet, sand is gray, very odiferous. 

At 65 feet, sand is reddish brown, some clay 
nodules, occasional cemented sand nodules. 

At 66 feet, sand is gray. 

At 68 feet, some shell fragments 

At 70 feet, increasing moisture, sandy clay 
lens, clay is stiff . 

At 72-73 feet, more sandy clay interbeds. 

At 73-74 feet, interbeds of sandy clay/clayey 
sand. 

At 75 feet, interbeds of sandy clay with some 
well cemented clayey sand. 
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TABLE A-3 

LITHOLOGIC LOG OF MONITOR WELL HW-2 (Continued) 

DEPTH INTERVAL 
<FEET> 

77-78 Sandy clay: 

78-80 Clayey sand: 

'- ' 

DESCRIPTION OF MATERIAL 

Light brown, slightly moist, odiferous, firm, 
moderately cohesive, sand is very fine 
grained. 

Light brown, saturated, streaks of coarser 
orange sand. 
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TABLE A-4 

LITHOLOGIC LOG OF MONITOR WELL MW-3 

DEPTH INTERVAL 
fFHTl 

0-3.5 

3.5-9 

9-10 

10-16 

16-18 

18-19 

22-25· 

25-44 

Fill: 

Clay sand: 

Sandy clay: 

Sandy clay: 

Clay: 

Sandy clay: 

Clayey sand: 

Sand: 

Sand: 

DESCRIPTION OF MATERIAL 

Asphalt fragments, brown clay matrix. 

light brown, slightly moist, no odor, slightly 
cohesive, dense. 

light brown, moist, no odor, cohesive, firm. 

Brown, slightly moist, clay is moderately 
cohesive, sand is fine grained, loose. 

At 14 feet, clay interbeds, clay is moist, 
stiff, gray, has some sand, very fine grained, 
sand is brown, slightly red. 

Some sand, clay is slightly moist, stiff, 
reddish brown. 

Reddish brown, slightly moist, very fine 
grained, clay is moderately cohesive. 

Reddhh brown, slightly moist, sand is very 
fine grained, clay is moderately cohesive. 

At 21 feet, interbeds of sandy clay. 

Reddish brown to tan, slightly moist, loose, 
uniform, fine grained, trace of clay. 

Reddish brown, slightly moist, loose, uniform, 
fine grained. 

At 33 feet, small clay nodules. 

At 36 feet, sand is lighter in color. 

At 37 feet, clay nodules, some medium sand. 

At 39 feet, sand is redder, moister. 

At 40 feet, sand is tan, grayish tan, some 
interbeds of clayey sand. 
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TABLE A-4 

LITHOLOGIC LOG OF HONITOR WELL HW-3 (Continued) 

DEPTH INTERVAL 
·(HEll DESCRIPTION OF MATERIAL 

44-46 

46-67 

67-68 

68-78 

At 42 feet, interbeds of shells in clayey 
matrix. 

At 43 feet, shells in moist clayey san~ 
matrix, sand is medium grained, loose . 

Clayey sand: Gray to brown, moist, sand is medium grained, 
red oxidation bands, some shell fragments. 

Sand: Gray-brown, slightly moist, fine grained, 
loose, uniform, trace of clay. 

At 49 feet, changes to rust colored, 
micaceous, some burnt orange, slightly 
cohesive nodules. 

At 55 feet, orange sand. 

At 56 feet, some clayey sand, light brown, 
slightly moist, firm, slightly cohesive. 

At 60 feet, clayey sand lens. 

At 67 feet, some consolidated shell nodules. 

At 63 feet, shell nodules interbedded. 

At 66 feet, color change to silvery gray. 

At 66-67 feet, clay lens with some san~. clay 
is cohesive, soft, sand is very fine-grained. 

Sandy clay: Some shell fragments, clay is slightly moist, 
moderately cohesive, sand is medium to coarse 
grained. 

Sand: Orange brown, slightly moist, medium grained, 
sand is loose, uniform. 
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DEPTH INTERVAL 
CHEll 

TABLE A-4 

LITHOLOGIC LOG OF MONITOR WELL MW-3 (Continued) 

DESCRIPTION OF MATERIAL 

At 69 feet, clay interbeds, with interspersed 
shell fragments, sand is slightly moist, 
stiff, dense. 

At 70 feet, sand is tan, micaceous. 

At 74 feet, sand is medium coarse, with fine 
shell fragments. 

At 75 feet, sand is saturated. 

At 76 feet, some clay nodules. 

At 77 feet, some shell fragments. 

At 77-78 feet, increased shell fragments . 
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TABLE A-5 

LITHOLOGIC LOG OF MONITOR WELL HW-4 

DEPTH INTERVAL 
(fEET> 

0-1 

1-4 

4-10 

10-18 

18-19 

19-21 

21-23 

23-25 

25-26 

26-37 

Fill: 

Clay: 

Sandy clay: 

Clay: 

Clay/sandy 
clay: 

Clay/sandy 
clay: 

Sandy clay: 

Sandy clay/ 
clayey sand: 

Clayey sand/ 
sand: 

Sand: 

DESCRIPTION OF MATERIAL 

Asphalt, bricks, in clay matrix. 

Dark brown, very slightly moist, very stiff, 
very cohesive. 

Medium brown, slightly moist, sand is very 
fine grained, clay is firm, moderately 
cohesive. 

At 6 feet, striated lenses, dark brown, 
yellow, orange. 

At 6-10 feet, increasing sand content. 

Brown, slightly moist, trace of sand, sand is 
very fine grained, clay is moderately 
cohesive. 

At 17 feet, clay is moist. 

Clay is looser, sand is fine grained. 

Traces of gravel. 

Light brown, slightly moist, moderately 
cohesive, sand i~ fine-grained. 

Reddish brown, interbedded clay lenses. 

Reddish brown, slightly moist, sand is fine 
grained. 

Dry, very fine grained, loose, trace of clay. 

At 31 feet, more tan in color. 
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TABLE A-5 

LITHOLOGIC LOG OF MONITOR WELL MW-4 (Continued) 

DEPTH INTERVAL 
fFEETl DESCRIPTION OF MATERIAl 

37-38 

38-41 

41-42 

45-50 

50-55 

55-64 

64-67 

67-69 

Sand: 

At 34 feet, sand slightly coarser. 

At 36 feet, dry, loose sand. 

light gray, cemented, abundant shell 
fragments. 

Clayey sand: Tan, cemented, shell fragments. 

Clay sand: Brown, clay is moist, sand is fine grained, 
shell fragments, interbeds of sandy clay. 

Sand: Reddish brown, dry, medium grained, loose. 

At 47 feet, sand is lighter in color. 

At 48 feet, some oxidized masses. 

Sand: Reddish brown, slightly moist, loose, medium 
grained, occasional cemented fragments. 

Sand: 

Sand: 

Clayey sand/ 
sand: 

At 51 feet, small clay nodules. 

Same as above with indurated clay masses. 

At 57 feet, small clay nodules, sand is 
grayish brown, sand is medium grained. 

At 58 feet, indurated cobble-size clay 
nodules. 

At 60 feet, small clay nodules. 

At 61 feet, interbeds of red sand. 

Reddish brown, slightly moist, medium grained, 
loose, occasional cemented fragments. 

Gray, moist, loose, clay nodules, sand is 
medium fine-grained. 
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TABLE A-5 

LITHOLOGIC LOG OF MONITOR NEll MW-4 (Continued) 

DEPTH INTERVAL 
(fEED 

69-76 Sand: 

-
.-

PESCRIPTION OF MATERIAL 

Gray, moist to wet, loose, fine grained. 

At 71 feet, sand is wet. 

At 72 feet, some clay. 

At 73 feet, some clay interbeds. 

At 75 feet, sand is saturated. 

At 76 feet, sand is coarser grained. 
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TABLE A-6 

LITHOLOGIC LOG OF MONITOR WELL HW-5 

DEPTH INTERVAL 
CFEETl DESCRIPTION OF MATERIAL 

0-1 Fill: Aggregate, gravel in sand matrix. 

1-3 Clay: Some sand, dark brown, slightly moist, very 
stiff, very cohesive. 

3-9 Sandy clay: Medium brown, slightly moist, firm, moderately 
cohesive, sand is very fine grained. 

9-11 

11-29 

29-43 

43-47 

At 4-9 feet, becomes sandier, lighter brown. 

Clayey sand: light brown, slightly moist, firm, slightly 
cohesive, sand is fine grained. 

Clayey sand: Light yellow brown, slightly moist, loose, 
sand is fine grainedr clay is moderately 
cohesive. 

At 16 feet, occasional very thin, light orange 
clay lenses. 

At 24 feet, slightly dense. 

At 29 feet, some clay. 

Sand: light yellow brown, slightly moist, loose, 
sand is very fine grained, very uniform. 

At 29-31 feet, shell fragments. 

At 39 feet, occasional very well cemented 
sand. 

At 41 feet, occasional very well cemented 
sand. 

Sand: light orange brown, slightly moist, 
interbedded loose and very well cemented, sand 
is fine to medium grained. 
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TABLE A-6 

LITHOLOGIC LOG OF MONITOR WELL MW-5 (Continued) 

DEPTH INTERVAL 
(HEll 

47-52 

52-63 

63-70 

70-72 . 

Sand: 

Sand: 

Clay/sandy 
Clay: 

Sand: 

DESCRIPTION OF MATERIAL 

light orange brown, dry, well cemented, sand 
is fine grained, interbedded shell fragments, 
occasional clay nodules. 

light yellow brown, slightly moist, loose, 
sand is very fine grained, uniform. 

At 58 feet, moist. 

At 59 feet, some orange staining. 

At 62 feet, increasing clay. 

Red brown with orange staining, slightly 
moist, firm, moderately cohesive. Sand is 
tan, slightly moist, loose, fine grained. 

At 67 feet, slightly sweet odor, _increasing 
moisture content. 

At 68 feet, occasional dense sand. 

At 70 feet~ saturated sand. 

Tan, saturated, loose, fine grained, very 
uniform. 
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TABLE A-7 

LITHOLOGIC LOG OF SOIL BORING S-101 

DEPTH INTERVAL 
(fEEl) 

0-17 Fill: 

17-18 Fill: 

18-23 Clay: 

23-25 Sandy clay: 

25-30 Sandi 

30-37 Sand: 

37-40 Sand: 

40-45 Sand: 

DESCRIPTION OF MATERIAL 

Asphalt fragments, cement, wood, wire in dark 
brown sandy clay matrix, no odor. 

Purplish-gray, sandy matrix, brick and 
concrete fragments. 

Pale gray, slightly moist, highly odiferous, 
cohesive, trace of sand. 

Gray, slightly moist, cohesive, sand is fine 
grained, purple concretions. 

Yellowish, slightly moist, loose, interbedded 
with limey material, purple stains. 

At 26 feet, increasing clay. 

At 30 feet, contact with native material (?). 

light brown, slightly moist, medium grained, 
loose, sand still. contains some purple 
staining, highly odiferous. 

At 35 feet, decreasing purple stains. 

At 36 feet, increasing purple stains, highly 
odiferous. 

Well cemented, extremely hard, odiferous, 
contains nodules of hard indurated 
black-stained clay, numerous shell fragments. 

Brown, slightly moist, medium grained, 
contains shell fragments, intermittent purple 
stain. 

At 41 feet, well cemented shell fragments, 
intermittent purple stain. 

At 42 feet, well cemented, very hard. 
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TABLE A-7 

LITHOLOGIC LOG OF SOIL BORING S-101 (Continued) 

DEPTH INTERVAL 
CFHTl 

45-50 \Sand: 

DESCRIPTION OF MATERIAL 

Brown, slightly moist, loose, uniform, medium 
grained, odiferous. 

At 47 feet, sand is yellowish brown in color. 

At 48 feet, occasional cohesive clay n~dules. 

At 50 feet, sand is uniform, yellow brown, 
medium grained, odiferous. 
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WELL 
IDENTIFIER 

MW-1 

MW-2 

MW-3 

MW-4 

HW-5 

NOTE: 

TABLE A-8 

MONITOR WELL CONSTRUCTION DATA 

DEPTH OF PERFORATED TOP OF LAND SURFACE REFERENCE Pal-JIT 
DATE WELL INTERVAL SAND PACK ELEVATION ELEVATiori 

DRILLED (FEET}! (FEET} (FEET} (FEET I amsl} (FEET I a'"'S n£ 
4-26-85 76.6 63.0-73.0 57.5 42.84 42.77 

4-27-85 77.5 66.7-76.7 59.7 49.43 48.77 

4-26-85 75.0 64.4-74.4 55.9 47.50 47.6E 

4-26-85 75.3 64.9-74.9 56.7 46.89 47.08 

4-25-85 72.4 61.5-72.5 55.0 45.36 45.16 

Unless otherwise noted, all measurements refer to feet below land 
surface. Land surface elevations are referenced to City of Los 
Angeles elevation grid. 

1 Indicates drilled depth. In some cases, caving was severe and 
prevented placing of casing to bottom of hole. 

Z Reference point is top of PVC casing; amsl -above mean sea level. 
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A~pendix D 

SAMPLE NUMBERING SYSTEM 

Field sample numbers for soils were assigned by borehole location 

and depth. For example, a field sample number is expressed as 

140-l.0-1.5. The 14D refers to grid row 1, column 4, 

quadrant D. The site grid system was shown in Figure A-1 in 

Appendix A. The subsequent numbers, 1.0-1.5, refer to the depth 

at which the sample was taken. Since the sample tubes were 6 

inches in length, the interval is 6 inches. Field s~mple numbers 

for water were assigned numerically by monitoring well number 

(MWl-1, MWl-2, etc.) 

Chemical lab analysis numbers were assigned to samples, in 

addition to field sample numbers. A single sample could have an 

inorganic, organic, and special analysis number associated with 

it. Inorganic numbers are of the form MYA123. Organic numbers 

are of the form YB123. Special analyses. numbers are of the form 

1765Y-12. The routine inorganic and organic analyses were 

selected for 4- and 10-foot soil depths and all water sarn~les. 

The other soil depths selected for analysis only have special 

analysis numbers associated with them. 
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Table 5. TYPICAL PROFILE (LOS ANGELES AREA) 
MONTEZUMA CLAY ADOBE 

The Montezuma clay adobe consists of a dark-gray 
to black, in places brownish, heavy compact clay 
containing small quantities of gritty material of 
adobe structure. At a depth of 18 to 36 inches, 
the soil passes into a light brown to dark-brown, 
heavy calcareous clay loam or clay subsoil, which 
continues uniform to a depth of 6 ft or more. The 
subsoil is calcareous, the lime being distributed 
uniformly through the soil mass or concentrated in 
spots, giving a mottled appearance. In places, 
the content is sufficient to give the material a 
gray color when dry. This substratum is usually 
similar to the subsoil, but in some places 
consists of strata of differing textures. The 
soil is high in organic matter. 

This soil type occurs on old dissected terraces, 
on footslopes, or on old alluvial fans and above 
the recent alluvial soils. Drainage is good 
except in nearly level areas, where water 
sometimes stands for short periods in wet 
weather. Both soil and subsoil naturally absorb 
water slowly, although the numerous cracks 
increase absorption greatly. 

Source: U.s. Department of Agriculture. Soil 
Survey of the Los Angel~s Area. 191Y. 
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Table 6. TYPICAL SOIL PROFILE (LOS ANGELES AREA) 
RAMONA CLAY LOAM 

The Ramona clay loam to a depth of 8 to 24 inches 

ctinsists of a brown, dark-brown, or grayish-brown, 

light-textured c?~y loam. The soil is variable in 

texture, being lighter in the higher and more 

uneven areas and heavier in the more gently 

sloping or nearly level situations. The color 

also varies with the texture, being lighter where 

the texture is lighter and the drainage best 

developed, and darker where the soil is heavy and 

more moist. It absorbs water slowly when dry, but 

when once wet is permeable and quite retentive. 

The subsoil is a heavy, compact clay loam or clay, 

of brown or reddish-brown color. It contains 

small concentrations of lime in places. The 

subsoil in some small, scattered areas also is 

quite firmly cemented, closely approaching a · 

hardpan. The subsoil rests at 4 to 6 ft upon a 

variably textured substratum of loam or clay loam, 

which either continues uniform to a depth of 10 ft 

or more, or consists of alternating strata of 

san~, silt, clay, and gravel. The substratum 

usually is lighter colored and more permeable than 

the subsoil, but it.is generally quite compact. 

It is higher in organic matter than the Ramona 

loam. 

The type occurs mainly on old. alluvial fans, 

footslopes, and marine terraces, and in elevated 

mesalike positions. The elevated position and 

slope give goad drainage in most places, but 

locally there are some seepage areas. 

Accumulations of alkali in injurious amounts occur 

in such places. The dense subsoil retards the 

absorption of moisture, and much of the rainfall 

is lost in the runoff. 

Source: u.s. Department oE Agriculture. soil 

Survey of the Los Angeles Area, 1919. 
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Table 7~ TYPICAL PROFILE (LOS ANGELES AREA) 
RMIONA LOAM 

The surface soil of the Ramona loam consists of 12 
to 24 inches of a brown, "grayish brown, or dark 
brown, light-textured loam, containing small 
proportions of mica and gritty material. The 
subsoil is a reddish-brown, brown, or red, compact 
clay loam or clay, containing variable quantities 
of gritty material and mica. The subsoil may 
extend to 6 ft or more, but usually at about 4 ft 
it gives way to a brown or grayish-brown 
substratum of loam or clay loam, which either 
continues uniform to great depths or is succeeded 
by stratified beds of silt, sand, gravel, or 
clay. The subsoil is semicemented in places, 
closely approaching a hardpan. In such places, it 
absorbs water slowly especially after protracted 
dry periods, but when once wet, it softens · 
considerably and retains moisture quite well. 
Gravel may also occur in irregular strata or 
lenses in the subsoil or substratum near 
drainageways. 

It occupies old alluvial fans, footslopes, marine 
terraces, and elevated mesalike areas. It has a 
gently sloping or undulating to rolling and 
dissected surface. Eighty percent or more of the 
type has a smooth and uniform surface, except for 
minor drainageways, which have rounded sides and 
bottoms. The type generally lies at higher 
elevations than associated recent-alluvial 
soils. Its origin can be quite definitely 
established in the northern part of the county, 
where it is closely associated with the parent 
granitic and schistose-igneous rocks, but farther 
south it has undergone such marked internal 
changes by weathering that its identity is not so 
evident. The slope and the internal structure of 
the type favor good drainaye in most places, 
though some of the more gently slopiny land 
receives seepage from hiyher areas and contains 
varying amount of alkali. The rather slow 
absorption of water, due to the compactness ot 
soil and subsoil, causes consirlerable loss by 
runoff during perious ot heavy rainfall. 

Source: u.s. lJepar.lm.,nt nt t\<Jricultut-.,. 
Survey of the Lns ,\n·J<!l•'s Anea. lYlY. 
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D 

c 

110 
1.5-2.0 
3.0 .. 3.5 
4.0-4.5 
4.5-5.0 
6.0-6.5 
7.5-8.0 
9.0-9.5 

210 
o-o.5 1765'1-87 

0.5-2.0 1765Y-8B 
.- ---3.5.- --_,o9r 
5,5-6,0·-· r765Y-.;;9T 

r------- --· --------------
i '~ I 

I 

I 
I 

1765'1-83 
1765'1-84 
YB091 
'i'B090 
1765'!-85 I 
1765'1-86 1 

YB092 ! 

45J 
43J 

45J 

11D 
• 

1.11? • 

/.". 

<5 
<5 

<5 

121l 
1 • '•- 2. l! 
1,1)- l. ', 
.4 • II--~. 1., 
4.~~s.u 

I). II- tl. 'J 

7. ·,-H .l) 

H.S-~.U 
Y.O-Q.S 

MW-:3 
0 

19.1 

··-~ 

21J 
20J 

24J 

f7bSY-79 
1 'I;'>Y-flU 
Y j.&,C )~1·; 

i::J!Jdl, 
! 'i h'> !."- ~ l 
1 ;h'>'i-H 2 
YHtltl'! 
YUO!ltl 

1'l00J 
890J 

<1 
__ 2 so._ 

-,c,n T 

" ' 

250J 
250J 

<1 
<1 

250J 
2'50.1 

<l 

4 •4.1 
4 J,] 

24.1 
4tlJ 

(_1 

5 

<l 
<1 

<1 

eiZD 

--

--

220 
l.0-1.5 
1.5-2.0 
2.5-3.0 
3.0-3.5 
4.5-5.0 
6.0-6.5 
7.5-8.0 
9.0-9.5 

•t1D 
2 ll) 

!3D 
1. t)- 1. :> l I (• :> Y-7 _i 

l. '>-.:. ,, 17tiS'i-74 
:! .ll- l. ~ YBUK-1 

4. 0-4 .... ]7t)')Y-76 

4 • '>- ~ • I) ~ 7 ll :, y- 7 'J 

5. ',-h. d 17b(>Y-'7·~ 

7.-,- H. \1 1 -;r, ·, 'r'-7H 

!1. ,,_". -, YIH ~~~ ', 

2 '1U.J 
)I\.! 

.:i).·r 

.- i.l 
. ~ \ l J' ! 

)',ll.i 

i :~.1 ---.: 'll),i 

2ll.T ---tl•.HU 

1765Y-92 
1765Y-93 
17f>5Y-97 
YB09S 
l765Y-94 
l765Y-95 
1765Y-96 
Yfl096 

46J 

36J 

i ,il-l.';; 
1.:,-2.u _ 
J~_ll- l.b. 

l7b'>Y-t>R 
1IG5Y-6~ 

. YIW fL.' 

-- .. .:..0- ·l--
~. I)- r, l, 

-1 7f, :·--.---.--· 
'·:I, 1, v-.., ll 

q '·f.i 

.j,l_) 

13::;, 
• 

''J .'(1.1 

<5 2ll.i 

e'2.3::;; 
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0 

M 
M 
0 
co 
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0 

I 

CD 
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I 

w 
0 
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4 3 J 
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~-1 

),) 

I .3D • 

20J 

20J 

e'Z.3D 

t-1W·4 
Q 

l SJ 

',,j 

250,1 
53 0J 
250,1 

<1 
250J 
250J 
250J 

<l 

340J 
l.l 0 OJ 

---
730.1 
2SOJ 
250J 
2 •;o.r 

140 
1.0-1.5 
2.5-3.0 
3.0-3.5 
4.5-5.0 
6.0-6.5 
7.5-8.0 
9.0-9.5 

10.5-11.0 
13.0-13.5 

<1 

<1 

150 
1.0-1.5 
1.5-2.0 
3.0-3.5 
4.0-4.5 
7.5-8.0 
9.0-9.5 

1765Y-37 
1765Y-38 
1765Y-40 

•14D 

YB069 4,900J 
l765Y-39 
l 765Y·-41 
YB070 57,000 
1765Y-42 
l765Y-43 

MIN -'Z. 
0 

~------,, •t4D 

I 2 :,o.J 
250J 

"·'OJ ---r 

···-

176SY-2B 
1765Y-29 
Yl\065 
17fi5Y-30 
17fi5Y-31 
YR066 

<5 

<5 

' 
<250 
<250 

4. 900.! <5 2qo <1 
<250 

44() 
48.J <5 lP, <1 

I~D • 
<250 
<250 
<2'SO 

< 1 
<25,000 

35,000 
<1 

<500,000 
'2.5A <500, ooo 

680 

72000 

• 
25A 

0-2.0 
2.5-3.0 
3.0-3.5 
4.5-5.0 
-5.5-6.0 
7.5-8.0 
9.0-9.5 

l765Y-32 
1765Y-33 
176SY-34 
YB067 
1765Y-35 
l765Y-36 
YB068 

• 
251\ 
0.5-1.0 
1.5-2.0 
2.0-2.5 

<l 

<1 

32J 

4 R,l 

t~o 

17b5Y-l7 
l765Y-l8 
1765Y-19 
·v~ ~-'7'J 

<5 

<5 

4.~ • <, 
5. ~~o·;-o -r it;-;-y- 2 o--

< l 

< 1 

' •· t __ L"'~ 

.: 2 r,n 
..._ :~ c.n 

52 (! 
...: 2 ~) {~ 
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6;-- .~ _.- " 
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50 
<l <I 
50 
40 
( 1 < 1 

<5 52 

<5 59 

-17 
-18 
-I -

6t:d .... J 

~~-r ' ' 
~~~ ~~/ ' ~ .. •· •·-·· ·.r,' 
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!1. .• 
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<250 
<250 
<250 

<1 
<250 
<250 

<1 

..... ;J 

1 

'""' ! '··j 

Mw-~ 
0 

1~0 • 
160 
1.5-2.0 
2.5-3.0 
3.0-3.5 
4.5-5.0 
6.0-6.5 
7.0-7.5 
8.5-9.0 
9.0-9.5 

<1 

<1 

<250 
8,900 
.,_ -<"100 

< 1 
"'' '"lnn 

I 

l765Y-23 
1765Y-24 
J76c>Y-25 
YA062 
1765Y-26 
l765Y-27 
YB064 
yno63 

< }._:__. 

2 

43J 

49J 
I20J 

1 

<250 
<250 
<250 

<5 <5 <1 .< 1 
<250 

400 
<5 <"> <1 <1 
<5 <5 <1 <1 

LEGEND 

~W-1 
0 MOIJITDF2:1f-.J~ WELL AtJD NWM!3EF=: 

14.0 Bo~!:HOLE. AIJI::I IJUM6EI<' 

TYPICAL SAMPLE 
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B 

0-0.5 
0.5-2.0 
3.0-3.5 
5.5-6.0 
e.o-6.5 
7.5-B.O 
9.0-9.5 

1765Y-87 
1765Y-88 
YR093 
1765Y-91 
1765Y-90 
1765Y-89 
YB094 

,_·, 

\ 

0 ~~ 
0 

, h~ I 
:J 
-~ 

__ ,J.~,-

~i~/\~: 
'~'<·, ' 
f'· I 

~~-~~:~.: 
•,,1' 

l ·- ~· ~-··--·- ~ ·-·h·~--h·• 
30J <5 19,1 

4BJ <5 24J 

.,., ,' I : , ~' 

1900J 
890.J 

<I <1 
,_..,. 

250J 
2~0J 
250J 

<1 <1 

2411 
1. n-1. s ! 76'.>Y-5R 
1. ">-:!. 0 )7(,<,y-~,g 

2.~.-3.0 l76~Y-60 

4. ~·-'-'. 0 YB077 
5.:.-6.0 YA07B 
6.0-6.5 1765¥-61 
7.5-8.0 1765Y-62 
9.0-9.5 YB079 
9.5-ll.O 1765'!-63 

1 l • 5-l 2. 5 YB080 
14.0-14.5 ]7f.~>Y-6(o 

1'>.5-16.0 l76'i'i-f>4 
16.0-16.5 .176SY-65 
17.5-18.0 YBORl 
19.0-19.5 l765Y-67 

·.~·--•"·' ·~;~,·~·. 
.;.Ill 

l. il-l . '-' 176'->Y-uH 
--- .1-!>-.~ .u 1n;,1-o':t 

.l.U- I.!> YI\U K 2 

·1. o- ·1. '• li•·'JY-7\ 
6.0-t>.'> \ ·;~_, '>Y- ;\I 
·;. ')- ti • \l 17h')Y.-72 
':t .•J-';1. ~ Yll\11:13 

4600J <5 <':. 
37J <5 5!J 

97J -c5 21J 

6 3.1 <5 (5 

<100 <5 <'> 

·l 1
l.i 

-~ 711,) 

ISOOJ 
r, '!O.i 

<l 
bf-(1 

250.1 
300J 
4660 

370,0t:OJ 
260,000 
(,•,' (J(1(1J 

(- (,. (ll'il.J 

~-~.non.J 
6.;, (100 

220lJ,1 

~ •I: 

42 I Olll 

2h,nu~-~ 

51, ()(1,1 

.. 

CD 
M 
0 
co 
""' .... 
q 
CD 
(.) 

I w 
0 
Ill 



r 

2~0.! 

'' 2!>0J 

·- ---
2!>0J 
2~\l.J 

54 0J 
1:!. S.J 

<I 
401 

~.ooo 

6,000 ' 
I, 
l 

1,000 

I' 
I., 
;',1 

340 
. 1.0-l.S 
1.~-2.0 
3.0-J.~ 
4.~-<>.0 
6.0-,fi,5 
7.0-7.5 
7.">-A.O 
Cj. 0-9. ') 

. 3~1\ 
1.0-1.5 
3.0-3.5 
4.0-4.5 
4.5-5.0 
5.5-li.O 
6.0-6.5 
7.5-8.0 
9.0-9.5 

1765Y-46 
1765Y-47 
17fi5Y-48 
YB073 
1765Y-C,O 
1765Y-49 
1765Y-51 
YR074 

\J," 

i
i.~:, 
~\ 1 .~ ,; 
I~·. • .' 

1:r;' 

11;. 
~ ' 1''.': ',_ 

,_ . ~ • '• i ~.I, .'•' , 
""'t\'~ ~~L~\.;".;,· .J'J~ I'; ( :., .. ~;,.·,· ' 

50.1 <5 

59J <5 

',''.·",.'. 

34!? 
,,0:,,' ',· 

'' '·,.·,, 

1765Y-52 
l76SY-53 
176SY-sr-- · 
Yl'\07':1 
l76~,Y-55 

1765Y-5fi 
17f,5Y-57 
YI•07fl 

48J 

47J 

~" .• 

···--··--· ........... '1 
<5 5.2J l-

1 

SJ 29J 

)I} 

0. 5-1.0 17fi5Y-17 
1.5-2.0 1765Y-lll 
2.0-2."> 1765Y-19 
4.0-4.5 Yl'\060 62.1 
5.5-6.0 1765Y-20 
7.0-7.5 1765Y-21 
9.0-9.5 Y!IOfil 61J 

10.5-11.0 1765Y-22 

.3~ 

• 

15.1 

23J 

55 0J 
2SOJ 
250J 

( 1 
31 O.l 
2'JO.J 
2SO.J 

d 

<1 

< 1 

···i ~~~.-~ • .·• ,,,,~ c 
; rr'r1 1 ' 1, ..,, ____ -- ' 3 " I) 

·oJ l.s·. ~-~~~n~,;'\'i,·~··~-,_~~~.~- .J .... ... l.· ;._ .. 
2'-> ,~ ... ·~ .• -_,,,_.,_,,;,. · ··'l o;_r .,-, 
2 5 U,l \. , '1 , : ' '· 1: 5-2: 0 

45-0.1, ,, - 2.0-2.!1 
" (l "" .27, 000 3. 0-3. 5 
fi40J 4.0-4.5 
250J 5.5-fi.O 

- ~'.iO.J b. 0 -(,. '• 
•: 1 < 1 9. 0-'l. <; 

)f,[) 

0-2.0 
3.0-3.5 
4. 0-4. <; 
4.r~-~).O 

(, • ()- fo • r, 

7. ~-11. 0 
fl. 'l-<l. 0 
'l. (\- Q. '> 

• l ~ 

. ' 11765Y.:,.ll 
'!8057 
1765Y-14 
YHO';FI 
17f,<;Y-13 
I 7fo r,y- !(, 

176<,Y-!S 
Yll05'l 

.~ 6n 
1. 0-1. '.> 

1.5-2.0 
3, ll- 3, r, 

4. <;-~·. () 
6. 0-6. '• 
6.5-7.0 

10.0-10.5 
10.">-11.0 

<5 

< ~) 

176',)'-6 
17f>SY-7 
Yll !1 •, l 
17h'JY-H 
1 7f~ r~Y- 1i 

176'\Y-10 
YHl; r)h 

YIIO r,r, 

32J 

5,900 

4 .' .l 

1-:'f>'JY-1 
176'1Y-2 
l7f-',Y- 3 
Y 1111 <;I 
I 7 6 '• Y- 4 
17f,SY-S 
Y!H1'•4 
YIIO'i? 

''• 

<5 

< ~:· 

'\";',l 

~~I I I 

"T .. '.J 

11W-1 
0 

ll I 

1 ')J 

4 3.1 

r 2C.(! 

R , t~ I I~ l 

' ' q n ~. ., \ 

~: , : \ l ~. 

.: ,::l.!) 

. i 
. "2_'",!1 

·~;.:... 
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~(HI 

t-~:::: 

• 

1 t _.; 

'' 

""' M 
0 
co 
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CD 
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I w 
0 
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r 

<250 
8,900 
3,900 

62J <5 <5 < 1 
2,200 

<250 
61J <5 <5 <1 

<250 

2.0 1765Y-6 
0-3.5 1765Y-7 
0-4.5 YP.053 37J <5 
5-5.0 l765Y-8 
0-6,') 17f>SY-9 
5-13.0 l765Y-l0 
5-9.0 YC\056 50J <5 
0-9.5 )'8055 72J <5 

·~D 

r-11 
".',• 

7 32J 14 
~-14 
~ 5,900 500 
1'-13 
1'-16 
{-15 
~ 4 2,1 <5 8 

l1W·I t1~D 
0 • ) 

. 0-l. 'j l765Y-l 

.">-2.0 176':,Y-2 . 
, (I-) • r, 17(,5Y-3 
,C,-5.0 Y!\05] 31J <5 
.0-6.') 176')Y-4 
.'i-7.0 176SY-5 
,il-10.5 YB0'.;4 3SJ < ~) 
.5-11.0 'iBO 52 43J <5 

·~:.:. ~.;r·,. 
~k·:·. 

\:~>' \,.,,. 
',t·:.: 

M! J}~\:id·,,:';b,.~;,,:.: .. "~;"''''· ''·'·"···''':,._ .... · ·, !. • ·. ,-, · ~:...·~"·-, _.;._ '-·--·--·-----·----~ 
TYPICAL SAMPLE 

< 1 

<1 

f;.;-;; '::"PI• ;, ,;,, •·::~~'" <hlt,;o ',';;~~g 
19.0-Q,r, Yl\0'•'> 72.1 (<; <C. <1 _ <1 

<250 
<250 

<5 <1 <1 
<250 
<250 
<250 

< ~~ < 1 <1 
<5 <1 < l 

-·, ~:.~·; r,J, 

~.ooo 
<1 15, 100' 

1,400 
<1 <1 

1,100 
<250 
<250 

<1 12 

<2'i0 
< 2 r,o 
< 2 ~,o 

<5 <1 90 
<2'i0 
<250 

(') < 1 < 1 
<5 <1 <1 

B 

co 
M 
0 
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I w 
0 
Ill 
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100 

< s 
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-
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<5 64,000 51 ,t):) 

2200J 

- ·-

PROJ. CHECK I 
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1
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. , . . . ... ·:· ... _. ·., . ·-~ . ... , ,. ;rr:r:'i'f~.;~·~:/·;~ii:i,\:':;:~~tLif~~~~·.'. :.' ,., :·: .... I , .. , , .· ·:·:..7 .. ~:--.;:;~~~~~~~7.1· .. ~-. !I ~..... -~· 
51 0-00 , _. ·l'· o-1•5 ._ ..... l }<,·)~···:..·., .· ....• ·•· ,.,.,11 11-··· ,,,1 .. , ... l,, .. '"'·, --~·-.. ··,.· .. ,.,I.·,., 1 · •. , 2so.:~ •\Ill' 1 • , • ' 1.0-1 s 't7EiSY-lt 1 , 'L ... -~ ....... · .. Jc•. :·, ' ··-:· ,..,.,._.,.,,., •. , ;·.'·.'.·',,L,,._ ...... ·.-,•·i··1·1;c~,.,·,..,s''·"'·"···, .• , . • '• r.,, 
··, ·, ·: 1;/,·LS-2.0·.::17~>5'1:':"53 .. -'-··.'····--.... · .. ,·,·., ... , ·.····."""-:"•.-:"1-.•\,·;r·;~ .,.~.- ,. ·1_,5,..2,0. '18057 32J 

········l:·o--T~'S - 'li6'5Y.;.'5:4-··------..-·-- -~--,-···-·~·: ·••·• .,.-~~r~•i 4,¢;1. . , 2.0•2.'!1 1765Y-14 

4.5-5.0 Y807~ 48J <5 S.2J (: ~·" q<;, .27,000 · _, 3.0-3.5 YROr,R 

6.0-6.5 1765Y-55 ~- 640J ·.:, i 4.0-4.5 l?f,SY-13 

7.0-7.5 1765Y-56 l 2SOJ ~ 5,5-6.0 176SY-16 

7.5-R,O 1765'!-57 ··-·2S{)J 6.0-6.5 1765Y-15 

5,900 

9.0-9.5 Yf\076 47J SJ 29J <1 · <l 9.0-9.5 YB059 4 2J <5 

t-'1W· \ 

~~AL.E: 1''= ~o' .. o" "' '- ~ 
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APPENDIX F 

RESULTS OF GROUNDWATER ANALYSES 

Environmental Protection Agency Results 
Regional Water Quality Control Board Results 

Hargis & Associates, Inc., Results 
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GROUNDWATER CHEMISTRY VS LOCATION 
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GROUNDWATER CHEMISTRY VS LOCATION 
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FIGURE F-2 

CHEMICAL CONCENTRATIONS AT SELECTED WELLS: 

ACETONE, CHLOROFORH, CHLOROBENZENE, BE~lZEN 
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Well No. 

Onsite 
monitoring 

MWl 

MW2 

MW3 

MW4 

MW5 

Offsite 

051 

OS~ 

RWQCB WATER SAMPLE RESULTSa 
ppm 

Chemical constituentb 

Total DDT MCBc Benzene PCEd 

0.024 14 4.0 0.98 

60.6 237 0.19 0.75 

NAe 0.005 0.71 0.023 

0.052 0.085 0.99 

NA 107 1.9 0.5 

NDf ND ND ND 

ND ND ND ND 

Chloroform 

2.4 

9.3 

0.63 

4.6 

20 

ND 

ND 

a. Regional Water Quality Control Bo~rd data for UDT from 
July 1985 samples and all other constitutents from 
August 1985 samples. 

b.- These five constituents are the major pollutants found 
consistently in all monitoring wells. 

c. · ·_ M.onochlorobenzene, also known as chlorobenzene. 
d~ Percholorethylene, also known as tetrachloroethelyene. 

___ "·--e. -Not analyzed. 
f. Not detected. 

F-5 

~:~ 
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TABlE '·1 ....... 
RESULTS OF CHEHICAL ANALYSES FOR ROUTIH£ CONSTITUENTS IN 

0· WATER SAMPLES COLLECT£0 
APRIL AND KAY 1985, AND JULY 1985 

0• 
::~ .. .,~ 

CONST ITUEHT S 
•• , .................... NOH IT OR WELL .......... , ......... 

(•llltgrams per ltter) 1!!!:.1 t!!!.:Z tl!i:.! 

!PR - !:!Al ol.l!J.l !I!B - Ml ol.l!J.l !PB - Ml ol.l!J.l 

Calcium 331 370 580 430 220 340 
Magnesium 138 110 600 540 106 81 
Sodi11111 455 840 2500 2500 210 220 
Pollssium 18 12 39 23 24 16 

Carbonate 0 0 0 0 0 0 
8icarbonilte 680 760 582 570 392 680 
Chloride 616 670 1919 2100 680 610 
Sulfate 980 900 5440 3600 l6S 100 

Nitrate -0.4 .71 0.9 .92 52.3 110 
Fluoride 0.27 NA 6.8 5.7 0.14 .12 
Boron 0.94 NA 0.97 NA 0.74 NA 
Silica 38 NA 36 NA 40 HA 

TDS f 1800f 2920 3280• 13740 9480• 2010 1810" 
Et t 25°C 4400 3900 HA 14,000 3100 3200 
~H (lib) 7.7 6.4 7.2 5.8 7.2 6.5 
emperature, oc 

laboratory B&C B&C B&C B&C B&C Blt 

1RACE METALS 
(•1111graMS per liter) 1!!!:.1 tnl.:l HI!:! 

8~- Ml ol.l!J.l !1!8 - !:lAX ol.l!J.l !PB - MX ll.\!Ll 

Antl-uny NA NA NA NA NA HA 
Arsenic: -0.!)1 NA -0.01 HA -0.01 NA 
Barlua HA NA HA NA NA NA 

-- llerylllua NA NA NA NA NA NA 

tadlllua NA NA NA NA NA NA 
throat~ (total) NA NA HA NA NA NA 

. ChrlllliUII 
(htxnalent) NA NA NA NA NA NA 

topper -0.01 ·0.09 ·0.02 -0.09 -0.01 -0.09 
Cyanide NA NA NA NA NA HA 

Iron 0.08 -0.1 0.07 4.2 ·O.OS -0.1 
Lead NA NA HA HA NA NA 
Manganese 1.8 J.S 35 35 ·0.01 .3l 
Mercury NA NA NA NA NA ~~~ 
Holybdenu• NA NA NA NA NA HA 
Nickel NA NA HA HA HA NA 

SeleniUll NA NA HA NA HA NA 
Silver NA NA HA NA NA NA 
Strontium NA NA NA NA NA NA 
Thallium NA NA HA NA HA Na 
Zinc 0.02 ·0.02 0.17 0.37 ·0.01 ·0.02 

labor ~tor.)' 8&C B&C B&C B&C B&C B&C 

(.) • less than NA • Not Analyz•d 

Bised on the !UIO o( the 1oM (Hem, 1910) ..!~ HARGIS · ASSOCIATES 

F-6 
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:.~;fii;~Jsi~'~~~~,<) ·~r ··:•:)~II); 1(·1:·~\!1U~ 'L~l,\ii>';';}:ll$, INCWI.IItUI THE EPA VOLATILE 

I''' ~---_____I I 

.. 
.' • · I ··· .· f•~g::''J!1\< ··~~.: •. t~r.;;.;:IJ, illi tmER SAMPLES 

~\ll'.:'l ~~, 1~\ ~~~ 'l!.i'':,1!. 1\1:0 MY 1185, All) ..JULY 1181 
• ' I '·> ,·,.: • .;: • -', :I, '\ ~,f ·~ • l ',' ol ,: ' ,~•' :. I • I ' I 

,·,:·: ,\,· .. ~~~·:.ll ... ·\~ ~, •• 0: ~ ~-~ ~· ~i··· ~~··-,.~ ~., ~ ~~~ ',. ···~ · •• ~ ••• . MONITOR WELL •••••••••••••••••••••••••••••••••••• I. 
' '' ' ' ' ·I ,. I" ,. 1 ' •• ~ ' 

VOLATILE ORGANIC COKPOUHDS 
(•lcrograas per liter) 

Atrohln 
Acrylonitrile 
Benzene 
Bromodlchloromethane 
Bromoform 
Bromotlhlnt 

C1rbon tetr1chlorldt 
Chlorobenzene 
Chloroelh1ne 
2·Chloroethylvlny1 ether 
Chlorofon1 
Chloromelhlne 

Oibromochloromelhint 
1,1-0ichloroelhlnt 
1,2-0•chloro@lhlnt 
1.1-0tchloroethylent 
lr.ns-1,2-0IChloroethylene 
1,2-0ichloroproplnt 

1.3-Dichloropropylene 
[thylb•nz@nt 
Meth11ene chloride 
Methyl ethyl ketonrl 

1,1,2.2-lelrlthloroelhlnt 
Tetrlchloroethylene 
1,1,1- Tr ~ehlorotth~nt 
1.1.2-Trtchlororth~n• 
Trtchloroethylenl 
To 1 uene 

'··~'lli,L' 
apa··.·~i ~ .• 
... ~· . 

. I ~ )\) , • 0 100 • 
• 10 . ~ 100 
660 :szoo 

HD NO 
ND liD 
HD 110 

14 NO 
1400 . 15,000 

NO NO 
NO NO 

1100 1600 
NO NO 

ND NO 
l NO 
l NO 
l ND 
I NO 

NO ND 

NO ND 
38 490 
63 120 
ND NO 

ND ND 
610 9~0 

NO 110 
ND ND 
30 NO 

' ND 

l,l,2-Trlchloro·I,Z,2·lrlf1uoroelhfn1 (FR·II3)2 
. 1.2-0•chloro-1,2,2-Trlfluoroethine 
Vtnyl c~lorlde 

ND ND 
NO ND 

Acetone 
2-Mrthylpro~lnel 
()C 1 ohe.ene 
Cyclopentlnt1 
Methylc{clopenllnel 
Prnt~ne 

lylene ilomer51 
But~ne1 
0 '"ethyl eye 1 yprop1ne I 
MtlhJ I butlnt 

llborHory 

ND ND 
ND ND 
400 ND 
400 NO 
600 NO 
800 ND 
400 NO 
60 140 
NO ND 
NO ND 
ND ND 

B&C B&C 

J1t:L 
. AP.B...:J1U.. · ..W 

• 5()0 • SOD 
- soo • SOD 
• 50 ISO 

ND NO 
NO ND 
NO ND 

. so • 50 
54,000 180,000 

ND ND 
ND NO 

5800 S600 
NO ND 

ND NO 
• 50 ND 

ISO ISO 
100 200 

• 50 NO 
ND NO 

ND · ND 
. so NO 
• so 400 

NO NO 

NO NO 
50 • so 
ND NO 
NO NO 
50 • 50 
50 ND 

ND NO 
NO NO 
ND NO 
ND NO 
NO PID 
110 ND 
ND NO 
ND ND 
NO 110 
NO 200 
NO ND 
ND ND 
ND ND 

B&C B&C 

110 • None detected 
(·) • ltll th1n 

lr~on-prlorlly poll ullnU, st•I·Qulnt If led compounds 
2Non·prlorlty pollul1nts, qu1ntlfled 

----r------~~ 

__!!K:.L _liH:L ~ 

~y APR~ J!.11LI !eB · t!AI 

• 10 
• 10 

40 
NO 
ND 
ND 

• 50 • 50 -250 
• 50 • 50 ·250 
• 5 • 5 1100 

liD NO flO 
ND ND ltD 
NO NO ND 

16 
59 
ND 
ND 

760 
NO 

10 25 ISO 
850 160 93,000 

ND ND ND 
ND ND PID 

3100 4700 24,000 
NO ND liD 

NO ND ND NO 
liD s ND NO 
ND . s • 5 NO 
ND • 5 • 5 flO 
ND 
ND 

• 5 NO liD 
ND ND ND 

ND NO NO ND 
NO • 5 NO 50 
ND 5 . 5 liD 
ND ND NO flO 

ND NO NO liD 
14 1100 1300 sao 
I ND NO 110 

NO ND ND 110 
IZ 5 5 25 
ND • 5 NO 110 

NO liD NO flO 
NO liD ND 110 
ND ND NO 110 
NO ND ND liD 
NO NO NO 110 
ND NO NO 110 

200 NO ND NO 
200 NO NO NO 
300 NO NO 1000 

30 NO NO 110 
400 110 liD 110 
200 NO ND liD 
400 liD ND NO 

BLC B&C BlC B&C 

6 HARGIS +ASSOCIATES. INC 
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CIIICO!TMTIOII OF WE/i4MIIAL AND ACID COIIPOIIIDS 
. IN VATEl SAMPLES COLLECTED IN 

UIIL AID MY 1915, Mil .JULY 1115 

•••••••••••••••••••••••••••••••••••••••••••••• • IIONITOI WELL •••••••••••••••••••••••• I •••••••••• I. 

BASE/NEUTRAL CO"POUNOS 
(•icrogra•s per 1\ttr) 

Acen•pthene 
Acen•phthyiene 
AnthrHene 
Benzidine 
Benzo (i) Anthricene 
Benzo (•l Pyrene 
Benzo (ght) Perylene 
Benzo (k) fluorinthene 
3,4-Senzofluor•nthene 
Sls(Z·Chloroethyoxy) Helhine 
Bls(Z·Chloroethyl) Ether 
Bls(Z·Chlorotsopropyl) Ether 
81s(2·[lhylhexyl) Phthilltt 
4-Bromo Phenyl Phenyl Ether 
Butyl Benzyl PhthilAtl 
Z·Chlorohiphlhilene 
4·Chlorophenyl Phenyl E.lher 
(hrysene 
Olbenzo (i,h) Anthritent 
1,2-0tchlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
3,3'·D•chlorobenztdene 
O~rlhyl Phlhihte 
01methyl Phlhihle 
Oi ·N·Butyl Phthihte 
2,4·01nttrotoluene 
2,6-0tnltrotoluene 
OI·H·Octyl Phthihlt 
1,2·01phenylhydriztne 
fluorinlhrne 
r 1 uorrne 
Htaic h 1 oro benzene 
He••chlorobulidiene 
Hex•chlorocyclopentidlene 
Heuch 1 oroelhine 
lndrno (1,2,3-c,d) Pyrene 
lsophorone 

_llll:1,_ 

APR • MY ..llllLL. 

NO 
ND 
ND 

• 40 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
16 
ND 
ND 

• 25 
• so 

ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 

• 40 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
40 
NO 
NO 
ND 
NO 
NO 
ND 
13 
NO 
38 
ND 
ND 

-2S 
-50 

NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 

_liH:L 

APR · HAY -llllJ.I 

ND 
ND 
ND 

• 40 
NS 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
17 
ND 
ND 
2S 
50 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
ND 

ND 
NO 
ND 

·120 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
67 
NO 
ND 

• 75 
·ISO 

NO 
NO 
HD 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 

I!M.:1 

APR • MY 
ND 
HD 
ND 

• 40 
ND 
HD 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
ND 

• 2S 
• so 

ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
NO. 
ND 
ND 
ND 

l1lU 

APR • HAY ~ 

NO 
ND 
NO 

• 40 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 

• 10 
ND 
ND 

• 25 
• so 

ND 
NO 
ND 
liD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 
NO 
ND 

• 40 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 

• 10 
NO 
HD 

• 2S 
• 50 

ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

l!!l:j 

APR · HAY 

NO. 
ND 
NO 

• 40 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
10 
NO 
27 
NO 
ND 

• 25 
• so 

NO 
HD 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6 HARGIS+ ASSOCIATES, INC. 
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', ' , · '. Ill IIAT£l 5Nif'LES COLLtCUD IN 

AliiL ~ KAY 1115, AND ~ULY ltll 
- .. .. 

TAIL[ 1·1 (ConUrwo4) 
.,':: 
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·j·r, 

IAS[JN£UTRAL COMPOUNDS 
(alcrotrus per ll&u) 

• ~ -~,~~ ... ·.·~ ~ •• ~ ~; ~:~ ~.,~-•• ~ ... ~ ••.••• ~ ••••••• I •••••••••• MONITOR WELL ••••••••••••••••• I ••••••••• I •• I •• It ••• 

:: ...DI!:.L .·-l!H:.L 

APR • HAY ...Ml 

N•phthilene 
NllroDenzene 
N·Hilrosodl.elhyl~lftt 

H·Nilrosodi·N·Propylialnt 
N·N•lrosodiphenyllalnt 
Pheninlllrent 
Pyrtnl 
1,2,4·Trlchlorobtnztnt 

ACID CONPOUNDS 
(alcrogruas per liter) 

2·Chlorophenol 
2,4·D•chlorophenol 
2,4·D•~ethylphenol 
4,6·D•n•tro·o·cresoiZ 
2·Nitrophenol 
'·llitrophenol 
p·Chloro·a-cresolZ 
Pent•chlorophenol 
Phrno I 
2,4,6·1rlchlorophenol 

OTHER·B/N·A'S 
(aorrogriLIS per Iller) 

2·Hethyl·4,6·dlnltrophenol 
I,I'·Sulfonylbls 14·Chlorobenztne)l 
(hI oroDtnil drhyde 
(hloroDenzolc A~id lsoaers1 
ChI oro~enu•ide 
(hlorobtnzyl Actliltl 
Chlor•n•ted Aro~fllcl 
0 I phenyl SuI f o~e 
01phenyl Ether 
He••,hlorocyclohr••ne1 
lrhlllvroethinol 
An 11nl~tntl fled COIIpoyndl 
Butyl Corbpoll 
A c6 [!her 
C•p•ol•ct•r' 
frnt IChlor 
Methyl C~lorobenzo•t•1 
81phtnyl 
SuI ph•nonel 
A Prop•no•te Oerivillvel 

l•borHory 

·40 
NO 
NO 
HO 
II 

31 
·10 

NO 
NO 
NO 

• 25 
NO 
NO 
17 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
50 
30 
20 
50 

zoo 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BLC 

10 
NO 
NO 

·40 
·80 

HO 
HO 
:u 

NO 
liD 
NO 
NO 
NO • zs 
NO 
NO 
NO 
NO 

• 50 
NO 
NO 
NO 
NO 
NO 
NO 
50 
NO 
30 
50 
NO 
NO 
NO 
30 
NO 
NO 
30 
10 
30 

BlC 

NO 
NO 

·10 

·40 
NO 
NO 
NO 

•ID 

30 
10 
NO 
NO 
NO 

• 25 
NO 
NO 

• 10 
NO 

NO 
NO 

100 
1000 
400 
100 
100 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

BLC 

(·) • ltu th•n 
~0 • Hone dettcttd . 

1Hon·prlorlly pollut1nts, seai·Quinllfltd compounds 
2Non·prlorlty pollulints, Quintlfltd 

NO 
NO 

·240 

·120 
NO 
NO 
NO 
NO 

37 
NO 
NO 
NO 

• 75 
• 75 

NO 
NO 
NO 
NO 

·ISO 
NO 

600 
1000 

NO 
NO 

200 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
so 
NO 
NO 
NO 

BlC 

IIY.:l 
ApR • HAX 

NO 
NO 

• 80 

• 40 
NO 
NO 
liD 
NO 

NO 
NO 
NO 
NO 
NO 

• 25 
NO 
NO 
NO 
NO 

• 50 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

zoo 
10 
50 
NO 
NO 
NO 
NO 
NO 

BlC 

t 

1,, I 

l!li.:J 
APR • HAY W 

NO 
NO 

• 80 

• 40 
NO 
NO 
NO 

·10 

• 10 
• 10 

NO 
NO 
NO 

• 25 
NO 
NO 

·10 
NO 

NO 
10 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

• 80 

• 40 
:10 
NO 
NO 
NO 

• 10 
NO 
NO 
NO 

• zs 
• 25 

NO 
NO 
NO 
NO 

• 50 
NO 
10 

• 10 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
10 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

t!l!:1 

APR • t!AX 

NO 
NO 

• 80 

• 40 
NO 
NO 
NO 
10 

71 
NO 
NO 
NO 
NO 

• 25 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

200 
NO 
NO 
NO 
NO 
NO 
NO 

100 
NO 
90 
NO 
NO 

zoo 
NO 
NO 
NO 
NO 
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·'' TA!L£ .J·l 

. ,; I!M.TS OF CHDtlW. AIIALYSES FOR PESTICIDES AHD POLYCHLORINATED 
. IIPKEHYLS IH WATER SAMPLES COLLECTED IN 

APRIL AND KAY, 1985 

' •••••••••••••••••••••••••••••••••••••••••••••••• • MONITOR WELL •••••••••••••• I ••• I ••• I ••••••• I I I I I I I 

BASE/NEUTRAL COMPOUNDS 
(atcrosra.~ per 1tter) -!ll!:.l... ..Jil!.:L !!!t:l tnt:i t!U 

aes · t~ax ..J.ULl.. aes · Hax ..IIIIU aes · ~ax aes · ~ax lllLU Af.L:...l!-'Y 
Aid~ In . 5 4.3 . 5 . 5 • 0.5 . 5 . 5 • o.s •lph•·BHC zoo 220 . 5 . 5 • 0.5 . 5 . 5 • 0.5 btU ·fHC 18 29 . 5 . 5 • 0.5 . 5 . 5 • 0.5 
q~:rvu · eHC 20 33 . 5 . 5 • 0.5 . 5 . 5 • 0.5 
O~lt~·eHC . 5 6.6 . 5 . s • 0.5 . 5 . s • 0.5 
Cnlord~ne • 30 . 3 • lO • ]0 • 3 • 30 • 30 • 3 p. p. ·000 . 5 . .5 87 360 • 0.1 . 5 . 5 • 0.1 p, p' -DOE . 5 . .s 17 45 • 0.1 . 5 . 5 • 0.1 p,p' ·DOT • 10 17 630 2400 • 0.4 • 10 36 • 0.4 
D•eld~ln . 5 . .5 . 5 . s • 0.5 . 5 . s • 0.5 •1 h-{ndo~ul hn . 5 . .s . 5 . 5 • 0.5 . 5 . 5 • 0.5 
bet•·Endo~u1hn . 5 . .5 . 5 . 5 • 0.5 . 5 . 5 • 0.5 Endosu1f•n sulf•t• • 10 . I • 10 • 10 . I • 10 • 10 . I {ndnn • 10 . I • 10 • 10 . I • 10 • 10 . I 
Endt~n •1dehyde • 10 . I • 10 • 10 . I • 10 • 10 . I Htpt •ch 1 or . s . I . 5 . 5 • 0.5 . 5 . s . o.s Hrpt•cnlo~ epozlde . 5 . I . 5 . 5 • 0.5 . 5 . 5 • 0.5 PCB 1016 NO HO NO NO NO NO NO NO PCB IZZI NO. NO NO NO NO NO 110 NO PCB 1132 110 NO NO NO NO NO NO NO PCB 1242 NO NO NO NO NO NO t.O NO PCB 1248 NO NO NO NO NO NO hD NO PCB 11~4 NO NO NO NO NO NO liD NO PCB 1260 NO NO NO NO .NO NO liD NO lo••pnene • 10 - 10 - 10 ·100 NO • 10 ·100 • 10 
LiborHory B&C B&C B&C B&C B&C B&C BlC B&C 

l·J • Le~s lt••n NO • Not detected 

~ HARGIS+ ASSOCIATES. INC. 
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APPENDIX G 

FIELD MEASUREMENT SUMMARIES 

HNu Readings 

~ 

~c 

o· 
UH 
~-'! 
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Table G-1. GROUNDWATER QUALITY SUMMARY - FIELD MEASUREMENTS ·O·· 

I "_o-c . 
HNu £nom .'"-~·-

background, well 
ppn (span HNu Temper-

I potential reading; EC, ature, pH 
Well Date Time set tin~) 1?2!! umhos/an deg c units 

I K+-1 7/01/85 1030 u.7<6.92> 15 3,250 26 
1120 3,490 25 
1315 30 3,750 31 6.67 

, . 
7/04/85 1 (6.80) 20 

I 8/13/85 0821 3,500 22.5 
t~-

0832 3,400 22.5 

I---
0851 3,480 23.5 

[ .. ~ 
,. 

I 
~~ 

H'l'r2 7/02/85 0710 0.7(7.16) 100 
0758 10,000 24.4 5.67 i· 

I 
1124 13,500 26 5.77 
1140 12,500 24.5 5.87 
1200 300 
1304 350 10,500 25.6 6.07 

I 7/03/85 1 (6.80) 420 
8/13/85 ll58 11,500 25 

1208 12,000 25 <~ 

I 
1218 12,800 25 

MW-3 7/03/85 1 (6.80) 3 
8/13/85 0940 1,350 22 

I 0949 1,700 21.5 
1013 1,400 22.5 

- .. 

I 
MW-4 7/02/85 1416 0.7(7.16) 40 3,500 25.9 6.72 

-· 1510 30 3,500 26.0 6.74 
-... 

·~-;: 
7/03/85 1 (6.80) 50 

I -- 8/13/85 1055 2,850 23.5 

-J I 1104 2,900 24.5 .. 1114 2,850 24.0 

I 
MW-5 7/03/85 1.9(6.80) 70 

8/13/85 0640 3,300 21 
0651 3,450 23 
0727 3,400 22 

I McDonnell- 7/0H/85 0901 23.H 7.95 
IXJuglas 0914 24 .l 7.67 

I 
(ON-1) 0935 24.4 7.82 

8/14/H5 1227 550 27 
1241 450 26 
1252 43U 27 

I LAfCD 7/09/H5 llUO <1 (5.80) 24.d d.H 
(CJ,V-2) 1410 28.":> H.9 

I 
8/14/85 1036 4 31) 25.0 

I 1014-317 G-1 

' I. 
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Table G-2. FIELD MEASUREMENTS: 

Background 
HNu 

reading, 
Date Time Location ppm 

6/18/85 1100 46D 0.7 

1300 36D <1 

1400 35D <1 

1550 25D <1 

6/19/85 0755 16D 0.7 

6/20/85 

6/24/85 

1 \) l 4- ) i 7 

1430 lSD 0.7 

1530 25A 0.5 

1630 14D 0.8 

Viln Ness 0.7 

Artesia 0.7 

SUMMARY OF HNu READINGS 

, ......ac 

0'" 
,·~~:1. 

Span 
potential 
settinga 

7.31 

7.31 

7.31 

7.31 

3.55 

3.55 

3.55 

3.55 

HNu 
reading, 

ppm 

0.7 
0.7 
0.7 
1.5 
1.0 
1.0 
1.0 
1.0 

130 
35 
1.0 

32 
<1 

130 
16 
50 

3 
2 
1.5 
0.7 
1.5 
1.5 

300 
200 

.0.7 
0.7 
u.7 

100 
0.5 
u.s 
0.5 
O.tl 

400 
700 
300 
300 

0.7 

0.7 

Soil 
depth, ft 

0.5-2 
2-3.5 

3.5-5 
6.5-8 

8-9.5 
9. 5-11 
0.5-2 

2-2.5 
2-3.5 

3.5-5 
5-6.5 

6.5-6 
0.5-2 
3.5-5 
6.5-8 

8-9.5 

0-0.5 
0.5-2 

2-3.5 
5-6.5 

6.5-8 
8-9.5 

0.5-2 
2-3.5 
5-6.5 

6.5-8 
8-9.5 

0.5-2 
2-3.5 
5-6.5 
tl-9.5 

0.5-2 
2-3.5 

6.5-tl 
8-9.5 

9.5-11 

Profile 

Protile 

~~·. ~:::::~~1_ 

~~ 
-~\~:~-·.'! 
-f''-::_-.:··'-

t ·'· 
{ :~-. 

' 

'-·, ' .. 
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I Table G-2 (Concluded) 

I Background 
HNU Span HNu 

I reading, potential reading, Soil 

Date Time Location !212m settin5.1a El2m de1;2th, ft 

I 6/25/85 0830 35A 0.7 6.50 160 0.5-2 
50 3.5-5 
20 5-6.5 

I 
8 6.5-8 
1 8-9.5 

1025 340 0.7 6.50 0.7 0.5-2 
: ' 5 2-3.5 

r--

. I 

I 
18 5-6.5 

1 8-9.5 
. '"~-

I 
1140 240 0.7 6.50 10 0.5-2 

10 0-3.5 
30 3.5-5 

500 8-9.5 

I 
400 9. 5-11 
300 13-14.5 
600 15-16.5 

I 
8 18-19.5 

1410 230 0.6 6.50 3 0.5-2 
3 2-3.5 
3 3.5-5 

I 
10 8-9.5 

1500 130 0.6 6.50 0.6 0.5-2 
3 3.5-5 

I 
8 6.5-8 
0.6 8-9.5 

1615 120 0.7 6.50 0.7 0.5-2 
... 2 8-9.5 

I 
I. 

6/26/85 0700 110 0.7 6.62 1 0.5-2 I 

I . '-'!.-

0.7 3.5-5 

I I 
0.7 5-6.5 

I. 0.7 6.5-8 
0.7 8-9.5 

' ' 0800 210 0.7 6.62 0.7 0.5-2 

.=- ;:-.~ I 5 2-3.5 
2 6.5-1:1 
0.7 8-9.5 

I 
0850 220 0.7 6.62 3 0.5-2 

0.7 5-6.5 
2 8-9.5 

I a. For direct read benzene at 60 ppm. 

I 
I 1014-317 G- 3 

~-
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